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182, couplet 5, line 9. For 35 substitute 36. 

187, couplet 41. For line 3 substitute on the mesonotum, as in fig. 392..............++:- 42 
Por line 5 substitute mesonotum®. ... 1 4().). v-naveee sore eae ee oe eee eee 43 

188, 41. SCAPHOIDEUS Uhler. Correspondence between Dr. D. M. DeLong and Dr. P. 
W. Oman has revealed that the type series of Scaphoideus luteolus Van Duze is composd of 
at least two species and as a result there has been some confusion in the use of this name. 
Scaphoideus luteolus Van Duzee, as represented by the type female in the United States 
National Museum, is the same species as Scaphoideus baculus DeLong & Mohr. The species 
in this report identified as Scaphoideus luteolus, based on the paratype male in the Osborn 
collection at Ohio State University, is a different species from that of the type female of 
luteolus. The name motus DeLong has been proposed for the misidentified form /uteolus 
DeLong mec Van Duzee. This necessitates the first eight of the following changes. 

188, couplet 5. For luteolus swbstitute motus. 

189, fig. 248. For LUTEOLUS substitute MOTUS. 

190, couplet 22. For baculus substitute luteolus. 

191, couplet 34. For baculus substitute luteolus. 

191, couplet 37. For luteolus substitute motus. 

192, fig. 274. For BacuLus substitute LUTEOLUS. 

197, 12. For Scaphoideus baculus DeLong & Mohr, substitute Scaphoideus luteolus Van 
Duzee. 

202, 31, For Scaphoideus luteolus Van Duzee substitute Scaphoideus motus DeLong. 

478, column 1, line 24 from top. For Toumey substitute Twomey. 

481, column 1, line 21 from top. For Toumey substitute Twomey. 
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One of the largest Illinois mosqui- 
toes is the “gallinipper,” Psorophora 

ciliata, which may attain a wingspread 

of 15 mm. (over half an inch). It is a 

vicious biter and is generally distrib- 

uted over Illinois. The larvae or wig- 

glers of this species breed in rain 

pools and have the habit of feeding on 
larvae of other mosquito species. 



The Mosquitoes of Illinois 
( Diptera, Culicidae) 

OSQUITOES are midgelike insects 

of various sizes, some of them 

minute, some of them nearly a half 

inch long. They belong to the family Culici- 

dae, which belongs to the order Diptera, 
embracing the common housefly and other 
two-winged flies. Mosquitoes have aquatic 

larvae called wiggle-tails, wigglers, or wrig- 
glers, which transform to aquatic pupae 
ealled tumblers. The adults, which emerge 
from the pupae, are aerial. 

About 150 species of mosquitoes are 

known to occur in the United States and 
Canada, and 52 of these have been taken in 

Illinois. The Illinois mosquito fauna repre- 

sents a combination of the northern and the 
southern mosquito faunas, a combination 

not yet treated in the various reports giving 

keys to the faunas of limited regions. 
- Mosquitoes are a real nuisance in many 

parts of Illinois. Although some of the 

more intensively farmed areas are compara- 

tively free from all but local incursions of 
mosquito broods brought on by unusual 
weather conditions, in all other parts of the 

state mosquitoes are a perennial problem. 

An extremely vicious biter, the salt marsh 

mosquito, dedes sollicitans, has invaded a 

few Illinois cities. The malaria mosquito, 

Anopheles quadrimaculatus, is a menace to 

human health in some areas. To be eco- 
nomical as well as effective and thorough, a 
control program for these and other mos- 

quitoes must be based on accurate identifica- 

tions of the species involved and a knowl- 

edge of their peculiarities of life history and 

habits. 

The nation’s annual “mosquito bill” is 
igh—probably $100,000,000 due to mos- 
uito-borne diseases, and close to $50,000,- 

(0 for screening, pest control programs, 

and depressed real estate values. 

The object of this paper is to provide 
means for making mosquito control pro- 

grams more effective, first by furnishing 

illustrated keys and descriptions for the 
identification of mosquito species that occur 

in Illinois and states similar in climate, and 

HERBERT Ho ROSS 

second by summarizing information regard- 

ing the distribution, biology, and habitat 
preferences of the species. 

BIOLOGY 

Mosquitoes, in common with other groups 

of flies, have four distinct stages in their life 

history: (1) the egg, laid by the female; 

(2) the larva, wiggle-tail, wiggler, or wrig- 

gler; (3) the pupa, or tumbler; and (4) 

the adult fly. 

Eggs 

Eggs deposited by Illinois species of mos- 

quitoes fall into three fairly distinct cate- 

gories: (1) those laid singly on water; (2) 

those glued together in rafts that float on 
water; and (3) those laid singly in damp 

humus or other semidry material. 

Eggs Laid Singly on Water.—In this 

category belong the eggs of Anopheles, fig. 

10. They are elongate oval, usually pointed 

at one end, and have a pair of lateral floats. 
From 100 to 300 eggs may be laid by an 

adult female after taking a blood meal; 

usually the eggs hatch in a few days. Little 
is known about the eggs of the tree hole 
genus Megarhinus except that they are laid 

singly on the surface of water. Anopheles 

and Megarhinus are the only genera in this 

class known to occur in Illinois. 

Eggs Laid in Rafts on Water.—The eggs 

of many mosquito genera are deposited side 

by side in such a manner as to form a raft, 
fig. 1d. This raft floats on the surface of 
water, and the eggs hatch in a few days, 

each larva escaping from its egg at the end 

that touches the water. The raft may con- 
tain a hundred eggs or more. In the genera 

Culex, Culiseta, Mansonia, and Uranotae- 

nia, eggs are deposited in rafts. The larvae 
of all these groups breed in permanent bod- 

ies of water. 
Eggs Laid Singly in Semidry Places.— 

In many genera of mosquitoes, including 

Aedes, Psorophora, Orthopodomyia, and 

pote 



Wyeomyia, the eggs are laid out of water, 

but they do not hatch until water has risen 
and inundated them. The eggs may be laid 
either just above the water line in such sit- 

uations as tree holes, various water contain- 

ers, and marsh edges, or in damp humus in 

the bottoms of recently dried-up pools that 
are subject to periodic flooding. The eggs 
of Aedes, fig. 1B, and Psorophora, normally 
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Fig. 1—Eggs of mosquitoes: 
quadrimaculatus. 

laid in damp humus, are adapted to with- 

stand desiccation and may lie dormant 1 or 

2 years without losing their viability. MW ye- 

omyia lays its eggs above the water line in the 
pitcher plant, and these eggs do not hatch 
until the water within the pitcher rises. 

The same habit is a characteristic of the 
tree-hole mosquitoes, Orthopodomyia and 
Aedes triseriatus and aegypti, which lay eggs 

on the sides of tree holes or water contain- 
ers just above the edge of the water so that 
with a rise in the water level the eggs hatch. 

The species of Psorophora and Aedes, 
which lay their eggs out of the water, may 

be divided into classes with respect to sig- 
nificant differences in egg hatching. In one 
class the eggs hatch as soon as they are 

flooded; since in this species the life history 

is completed rapidly, several generations 
usually are produced in a summer as pools 

dry and flood with alternate dry and rainy 
periods. Species belonging to this class are 
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known as intermittent breeders. They in- 
clude all species of Psorophora and certain 
species of dedes: vexans, sollicitans, trivit- 

tatus, and many southern species. 

only one generation is developed each year, 
the eggs must be subjected to winter freez- 

ing before they develop. 
adults of one generation do not hatch with 

iW) Mahia Ny ) 

A, Culex restuans; B, Aedes taeniorhynchus; C, Anopheles 
(After Howard, Dyar, & Knab.) 

summer flooding but lie dormant through) 
the winter and hatch the next spring. To 
this class belong many species of Aedes, 

such as grossbecki, stimulans, and implaca- 

bilis. 

Larvae 

The mosquito larva or wriggler, fig. 2, 
has a distinct head, broad thorax, and tubu- 

lar abdomen. It lives only in water. The 
larval period is one of feeding, during which 

the small larva hatching from the egg grows 
to a size large enough to produce the adult’ 
fly. Unlike the adult, this larva has no 

beak and does not suck food; instead it has: 

a series of brushlike rakes in addition to the: 
grinding and grasping mouthparts, a combi- 
nation enabling it to strain, scoop, and ingest! 

small aquatic organisms and particles of 

plant or animal matter floating in or upon 

the water or resting on the bottom. In the 

In the: 
other class, called annual breeders, because: 

Eggs laid by the: 
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few genera in which the larvae are preda- 
ceous on other mosquito larvae, the mouth- 

parts are sharp-toothed for grasping and 

swallowing the prey. 

Unlike fish, the wriggler does not obtain 
oxygen from the water by means of gills. 

When in need of air, the larva in most spe- 

cies swims upward until it is just below the 

surface of the water, if it is not already 
there, and sticks the breathing apparatus (in 

some species a tube and in others a plate), 

which is near the end of the abdomen, 

through the surface tension membrane into 

actual contact with the air, fig. 2. With the 
larva in this position, the air inside the body 
is exchanged for fresh air above the water. 

Among Illinois mosquitoes, only the larva 

of Mansonia does not come to the surface 

for air. In this species, fig. 18, the air tube 

forms a sharp, piercing organ, which is 
thrust into the air chambers in the under- 
water portions of marsh plants such as the 

eattail. The larva of Mansonia obtains its 
oxygen entirely from this source. 

Ross: Mosourrors oF ILLINoIs 3 

The larvae of Illinois mosquitoes may be 
divided into two distinct types on the basis 
of breathing structures and feeding habits, 
the anopheline type and the culicine type. In 

the anopheline type (including only the genus 

Anopheles), the larvae normally rest paral- 

lel to the surface, touching the surface ten- 

sion membrane, fig. 24. They have no air 

tubes; the spiracles form a flat structure on 

the back of segment 8. The larvae normally 

twist their heads through a 180-degree angle 

and feed on microorganisms or other parti- 

cles at or on the surface, but occasionally 

feed below the surface much as do culicine 
larvae. When disturbed they swim to the 
bottom and hide. In the culicine type, the 
larvae normally feed on or near the bottom 

and come to the surface only periodically for 

air. This group includes all of the Illinois 

mosquitoes except Anopheles, and all of them 
have distinct air tubes. The predaceous 

species, such as Psorophora ciliata, do not 

feed on bottom microorganisms but usually 
cruise near the bottom and grasp their prey 

Fig. 2—Larvae of mosquitoes: A, Anopheles; B, Culex. (After King, Bradley, & McNeel.) 
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Fig. 3—Pupa of mosquito. 
Bradley, & McNeel.) 

(After King, 

there. The curious genus Mansonia is also 

included in this group although, as mentioned 
above, it does not come to the surface for 

air. It is a true bottom feeder. 

Pupae 

The pupae do not feed but they breathe 

in the same manner as the larvae; the air 

tube is situated on the thorax, fig. 3, instead 
of near the end of the abdomen as in the 

larvae. The pupal stage, in which the mus- 

cular and other body structures of the larva 
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are broken down and reorganized into the 
structures of the adult, generally lasts only 
a few days. At the end of that time the 
mature pupa comes to the surface of the 
water, and the adult within it breaks the 
pupal skin, crawls out onto the surface of 
the water, and flies away. 

Adults 

Mosquito adults, fig. 4, are fairly small, 
delicate, winged flies, quite slender, and 
always with long, spindly legs. All the 
adults of the true mosquitoes have beaks. 
The visible part of the beak is a scabbard 

or sheath in which a group of extremely 
fine stylets makes up a needle-like piercing 

and sucking organ; it is the function of the 
sheath to keep this slender needle straight 

when it is thrust through the skin of the 
animal upon which the female mosquito 

feeds. Both males and females fly with a 
distinct humming or buzzing sound. 

Only the female mosquito “bites,’ or 
feeds upon animals; the male feeds on nec- 

tar and water. Whereas the female seeks. 

out her prey and may travel long distances 
to it, the male is relatively inactive, gener- 
ally hiding in grass or shrubbery except dur- 

ing the mating flights. There is evidence 
that the female does not bite for several 

, a 
/ 

ie 
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days after she becomes an adult. Not all 
species bite humans. Some feed on nectar, 

and it is thought that a few others feed 
chiefly either on plant juices or the blood of 

birds and small mammals. 
Females of most species seek their blood 

meal during the dusk and night periods. 

Many of these same mosquitoes attack 

readily in the late afternoon or on cloudy 
days and during the dawn period. The 
woodland species almost invariably bite 
throughout the day, although their attacks 
are usually most vicious during the crepus- 
cular period. A few species attack readily 

in the open during the day time. Probably 
the best known Illinois species having this 
habit is Anopheles walkeri. Of unusual 

interest is the biting habit of Psorophora 
cyanescens, which attacks in the open and 
during times of bright sunlight. 

Flight habits of mosquitoes have been the 
subject of considerable study, in which 
marked or colored specimens have been 

released and their recovery in light traps 

or resting places has been plotted. A spe- 

cies of mosquito apparently will behave dif- 

ferently under different conditions. It is 
usually considered that malaria mosquitoes 
normally have a flight range of not more 

than 1 or 2 miles. Probably the longest 
flight ranges occur in species of dedes. It 

is not unusual for summer swarms of dedes 
vexans to migrate 2 or 3 miles and possibly 
up to 15 miles, and the salt water mosquito, 

Aedes sollicitans, has been known to migrate 

40 or 50 miles. Many woodland species 
appear to be fairly restricted in their move- 

ments and seldom leave the piece of woods 

in which they have matured. 
The length of life of adult mosquitoes is 

not well known. Some of the Anopheles 

and Aedes females undoubtedly live 1 or 2 

months during the summer period. The 

adults that hibernate have a much longer 
life span. 

Hibernation 

The great majority of Illinois mosquitoes, 
including most of the species of d4edes and 
Psorophora, hibernate in the egg stage. A 
few species, such as /V/yeomyia smithii, 
Anopheles barberi, and species of Orthopo- 

domyia, hibernate as larvae frozen in pitcher 

plants or tree holes in which they breed. 

Anopheles, Culex, and at least inornata ot 

Culiseta overwinter as fertilized. females. 

Ross: Mosquiroks or ILLINOIS 

The males die with the advent of cold 

weather. The females hide in hollow trees, 

cellars, manholes, and other sheltered places, 

from which they emerge in spring and lay 

eggs. 

Habitat Preferences 

The various species of mosquitoes differ 

greatly in the type of habitat frequented 
by the larvae. Some species breed in a great 

variety of situations, whereas others are 
extremely restricted in their breeding places. 

The following summary outlines in a general 
way the habitats preferred by the Illinois 
species. 

Running Water.—dAnopheles punctipen- 

nis usually breeds in small streams, fre- 

quenting the edges and shallow areas where 

the current is sluggish. ‘This species breeds 
with equal success in still water. A few 

species of Culex sometimes breed in moving 

water heavily laden with organic matter 
where the current is slow. These same 

species normally breed in still water. 

Still Water.—All Illinois species will 

breed in still water, and most of them only 
in still water, chiefly small ponds and pools 

of many types, the shallow edges of lakes, 

and the still water in shallow, dense weed 

beds along the edges of streams. Still water 
habitats are of several types and may be 
classified as permanent, temporary, special- 

ized, and semidomestic areas. 

PERMANENT AREAS.—AII species that lay 
eggs on the surface of the water, whether 
singly or in rafts, frequent permanent water 

areas. All prefer areas with shallow water 

and little wave action, abundant cover in the 

form of at least moderate aquatic vegeta- 

tion, and abundant food in the form of 

humus or other organic matter on the bottom 
and floating particles or microorganisms at 
the surface. Marshes, fig. 5, or shallow 

ponds with cattails, sedges, and associated 

aquatic vegetation are ideal for many mos- 

quito species. 

Temporary ArEAS.—In this category are 
ponds that fill with water intermittently for 
variable periods. In all these ponds one of 

the chief requirements for a good mosquito 

habitat is that they have ample organic 

matter (usually in the form of rotting 
leaves) on the bottom. 

In Illinois, temporary ponds are extremely 

varied with respect to how and when they 
are filled, where they are situated, and how 
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Fig. 5—Marsh near Hinsdale, Illinois. In spring the more abundant mosquitoes at the 

marsh edge include Culiseta inornata, Aedes fitchii, Aedes vexans, and Culex apicalis. 

long they last. Most of them fall into one 

of four classifications: winter seepage ponds, 

flood plain ponds, summer rain ponds, and 

marsh edges. 

Winter seepage ponds fill up during the 
winter or early spring with surface or seep- 

age water from winter precipitation or the 

spring thaw. Ponds of this type, fig. 6, may 
have water in them for several months, but 

during much of this time the weather is too 
cold to allow mosquito development. They 
support many of our most vicious early 

spring Aedes, especially canadensis, stimu- 

lans, grossbecki, and implacabilis. The same 
species occur in flooded stump holes, fig. 7. 

Flood plain ponds form with the over- 

flow and retreat of streams that leave iso- 
lated pools of water scattered throughout 
the flood plain. ‘These are favorite places 
for many Aedes, especially the early spring 

species sticticus, and some Psorophora species. 

Summer rain ponds form in many depres- 

sions during heavy summer rains and remain 

for periods of a few days or weeks. In 
these breed dedes vexans and many species 

of Psorophora 

Fig. 6—Woodland pool, Bensenville, Illinois. This spring pool contains an enormous popu- 
lation of Aedes stimulans. It dries up in summer. 
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Fig. 7—Stump hole, Bensenville. A favorite habitat of Aedes canadensis. 

Marsh edges that are alternately flooded 
and exposed by the rise and fall of water 
give the same conditions as temporary ponds, 
as far as mosquitoes are concerned. These 

marsh edges or margins, fig. 5, are impor- 

tant mosquito breeding grounds, especially 

for Aedes vexans. 
SpecIALIZED Hasirats.—Two situations 

of unique interest from the standpoint of the 

mosquito fauna are tree holes and pitcher 
plants. Each of these may harbor species 

of mosquitoes found in no other situation. 

Tree holes, fig. 8, include cavities within 
standing tree trunks and inside fallen trees 

(Jenkins & Carpenter 1946). 
Illinois mosquitoes that are restricted 

to this habitat include Megarhinus septen- 
trionalis, species of Orthopodomyia, Anoph- 

eles barberi, and Aedes triseriatus. The 
tree holes fill up either with rain water or 
with sap that has risen within the wounded 
tissues. Larvae that live in the tree holes 
develop much more slowly than is usual for 
species living in ponds. Only one Illinois spe- 
cies of mosquito, Wyeomyia smithii, breeds 
in pitcher plants; it is found in no other 
situation. Its larva feeds on decomposing 
animal material trapped in the pitcher. 

SEMIDOMESTIC SITUATIONS.—Several spe- 
cies of mosquitoes breed readily in situations 
around human habitations. They breed in 
the water that accumulates in fish ponds, tin 

cans, or almost any other type of container, 
fig.9. They may frequent also the accumu- 
lation in stopped-up eaves troughs, drains, 

and cisterns. In Illinois the chief species 

found in these situations are Culex restuans, 

pipiens, and quinquefasciatus. In contain- 

Pu’ 
en AM 

bey 

Fig. 8—Tree hole at Starved Rock State 
Park. This is the habitat for Aedes triseria- 
tus, Orthopodomyia species, and Anopheles 
barberi. 
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Fig. 9.—Refuse heap near Wilmette, Illinois. 
Water in the containers is a favorite breeding 

place for Culex pipiens and restuans. 

ers that are out of doors and that have in 
them an abundance of organic material 
(neglected fish ponds are the favorites), 

Anopheles punctipennis may breed in enor- 

mous numbers. Aedes aegypti also breeds in 
similar containers, usually those inside build- 
ings. 

SEASONAL DISTRIBUTION 

The various mosquito species appear in a 

fairly definite sequence as the season 

advances. The earliest species are Aedes, 

whose larvae develop in the spring pools. 
In southern Illinois the principal species are 
canadensis, grossbecki, and sticticus, through 
the central part of the state canadensis and 

sticticus, and in the northeastern part stim- 

ulans, implacabilis, fitchii, and others. In 
southern Illinois the first emergence may 
occur as early as April 1, in northern IIli- 

nois by the middle of May, but usually first 
emergence is about two weeks later than 

these dates. The early Aedes listed above 
are without exception annual breeders. 

They are followed in rapid succession by 

Culiseta inornata and Culex apicalis. A 
week or so after these appear, the large 

number of summer species begin to make 

their appearance. These include Anopheles, 
several species of Culex, and usually Aedes 

vexans and trivittatus. “The summer spe- 

cies continue to breed in suitable locations 
throughout the summer or intermittently 
with the summer rains. 
A third group of species, which includes 

Culex quinquefasciatus and Uranotaenia 

sapphirina, may be present early in the sea- 

son, but an appreciable population of this 

group usually does not appear until at least 

midsummer, 
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When the spring weather is uniformly 
cold well into May, and then is followed by” 
a series of warm weeks, early and midsea-_ 
son species come out together, and there is” 

little demarcation apparent between sea-_ 
sonal groups. 

DISTRIBUTION PATTERN 

The mosquito fauna of Illinois resolves 

itself into three well-marked groups: (1) 

species of wide distribution, which are gen- 
erally distributed in Illinois; (2) northern” 
species that have a range widespread to the 
north, and that occur in only the northern 
portion of the state; and (3) southern spe- 

cies that have a range extending only 
slightly into Illinois and that are only spo- 

radic north of the southern third of the 

state. 

The species that are generally distributed 

include some of our most abundant nui- 

sance species, such as Aedes vexans, trivit- 

tatus, canadensis, and sticticus, Psorophora 

ciliata and ferox, Culex pipiens, apicalis, and 

restuans, and Culiseta inornata. 

Northern species whose range extends 
into northern Illinois include many of the 

annual-breeding large 4edes found in the 

glacial bogs and marshes in the extreme 
northeastern corner of the state. These 
species are Aedes implacabilis, punctor, 

stimulans, excrucians, fitchii, flavescens, and 

cinereus. A few of these, such as flavescens 
and punctor, are rarities; excrucians is pres- 

ent in only moderate numbers; the other 
species breed tremendous populations. Other 

mosquitoes in this northern group include 

Culiseta morsitans, confined to the tamarack 

bogs, and Wyeomyia smithii, the pitcher 

plant mosquito, which also occurs only in 

tamarack bogs. On the basis of Illinois 

collecting, Anopheles walkeri appears to be 

in the same group, since in this state it is 

abundant only in the cattail marshes and 
bogs of the northern part; records from 

other states indicate, however, that its range 

extends far to the south where marshes are 

available. Another northern mosquito taken 
in Illinois is Aedes spencerii, for which our 
only record came from the northwestern 

corner of the state. 
Many southern species have been taken 

in the extreme southern tip of Illinois, most 

of them in the woodland pools of the post 

oak flats in the Mississippi River valley. 

The post oak flats list includes dedes fulvus 
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pallens, dupreei, and grosshecki, Psorophora 

howardii, and Anopheles crucians. Aedes 

thibaulti has been taken near Carbondale, 
only 50 miles north of Cairo at the southern 
tip of Illinois. Psorophora discolor, varipes, 

and cyanescens, and Megarhinus septentri- 

onalis are southern species which often 

occur in the southern eighth or fourth of 
Illinois and sometimes sparingly north of 

that. 
Aedes aegypti is another southern mos- 

quito that has been taken in the St. Louis 
area and southward. Apparently it is unable 

to maintain itself there and occurs only as a 
temporary adventive during favorable years. 

The southern house mosquito, Culex 

quinquefasciatus, which has been taken in 
some numbers in southern Illinois, occasion- 

ally extends northward at least as far as 
Urbana. Present collection data are far 

from conclusive but suggest that unfavor- 

able winters push back the range of this 
species and that it migrates northward again 
during a succession of favorable years. 

Perhaps our most unusual record is that 
for dedes aurifer, a northern and eastern 

mosquito for which we have only one IIli- 

nois record, from the extreme southern tip 

of the state. Almost as unusual is the occur- 

rence of the northern Aedes cinereus in the 
same locality. Presence of these northern 

species in southern Illinois illustrates a tend- 

ency, which has been noticed in several other 

insect groups, for occasional northern spe- 

cies to occur in or near the Mississippi River 

region south of the main body of their range. 

ECONOMIC IMPORTANCE 

Mosquitoes cause an economic loss both 

as nuisances and as disease carriers. 

The nuisance category includes all those 
species that inflict painful bites but that are 

not known to carry diseases. Most impor- 
tant in this group are the various species of 

Aedes and Psorophora; in cities and towns, 

species of Culex are of prime importance. 

Mosquitoes in the nuisance group inflict 

financial loss in various ways. 

tions they restrict the vacation season, with 
subsequent loss of patronage to resort estab- 

lishments. They attack domestic animals 
and fowls and, when in large numbers, cause 
loss of weight and health. It has been esti- 
mated that 500 mosquitoes will draw one- 

twentieth of a pint of blood per day from 
an exposed animal. Sometimes mosquitoes 

In some sec- 
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become so abundant as to interfere with or 
stop work by man, with a consequent loss 
of labor and accomplishment. Mosquitoes 

are among the worst nuisances of the out- 
of-doors and prevent enjoyment of recrea- 

tional facilities by many people seeking exer- 

cise and relaxation. 

Disease-transmitting mosquitoes are the 

sole vectors of malaria in human beings. 

Malaria is an endemic disease in southern 

Illinois. Only 50 miles to the south of Illi- 
nois, in the Mississippi River valley, occurs 

one of the high density areas of this disease 
in eastern North America. Anopheles quad- 

rimaculatus is considered the only impor- 
tant mosquito species capable of transmit- 

ting the disease in Illinois. 

Several other human diseases, such as 

yellow fever, filariasis, and dengue, are 

transmitted by certain species of mosquitoes 

that occur in Illinois. However, recent out- 

breaks of these diseases are so far removed 
geographically from Illinois, or the known 

mosquito vectors are so rare in this state, 

that the diseases are not considered a serious 

threat to Illinois citizens at the present time. 

Public health workers have pointed out 

that a number of the service men returning 

from areas in the Pacific and Oriental 

regions where many insect-borne diseases 
occur will have been infected with these 

diseases. It is entirely possible that, upon 
returning home, the men may be a source 
from which mosquitoes may become infected 

with some of the tropical diseases and trans- 
mit them to other persons resident in the 

same locality. There is little possibility of 

knowing when and where such situations 

will arise. At the present time this problem 

seems to resolve itself into one of early 

detection and accurate diagnosis of the dis- 
eases by local medical authorities. 

Up to the present time measures insti- 

tuted against mosquitoes in Illinois have 
been directed toward abatement of nuisance 
species or toward control of the malaria 
vector, Anopheles quadrimaculatus. 

CONTROL CONSIDERATIONS 

Control measures require consideration 

as individual problems in each community 
or locality. In different localities different 

species of mosquitoes are encountered, bring- 

ing into the control problem the treatment 

of different habitats, and involving differ- 

ences in number and seasonal timing of 
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mosquito generations. Vagaries of precipi- 
tation or flooding frequently require rapid 

and unexpected changes in control plans. 
Control measures, to be both economical 

and thorough, must be based on data 

obtained by a collecting and identification 
program. It is wasteful to attempt control 

measures of every water surface within an 

area, because many bodies of water (and 

frequently the most extensive ones) do not 

serve as breeding places for mosquitoes. 

Before actual control measures are planned, 

therefore, larval collections should be made 

that will serve as a guide to the areas to be 

treated. 
To check the efficiency of control opera- 

tions, it is mecessary to supplement larval 

collections with biting records and adult 
collections throughout the season. These 

should include light trap collections and col- 
lections from resting stations. 

The persistence of adult mosquitoes in a 

control area (shown by collections and biting 

records) may indicate that breeding places 

within the area have been overlooked or 
that mosquitoes are coming in from sur- 

rounding territory. After overlooked sites 

have been eliminated, collection and identifi- 

cation of larvae from breeding places in 

surrounding territory will indicate addi- 

tional places which should also be treated. 

When adult mosquitoes are identified as 

to species, facts about them, fundamental in 

controlling them, can readily be ascertained: 

(a) the types of situations in which larvae 

should be sought and (b) breeding habits, 

that is, whether the mosquitoes are annual, 

intermittent, or persistent breeders. Such 

information is useful in searching out places 
where control treatments must be applied 

and determining whether the treatments 
need to be applied only once a year for 

annual breeders, following rains or floods 
for intermittent breeders, or at regular 

intervals for persistent breeders. 

COLLECTING AND 
PRESERVING 

Mosquitoes, both adults and larvae, are 

so delicate that their hairs and scales, upon 
which identification is based, are readily 
broken or rubbed off by careless handling. 
For this reason it is necessary to use great 

care in the procurement of material and in 

its subsequent handling and preparation for 

study. 

Vol. 24, Art. 1 

Larvae 

A white enameled dipper, about 6 inches 
in diameter, is the most convenient utensil 
for collecting mosquito larvae. It may be 
used to dip up larvae from ponds and open 
water. The larvae can be removed from 
the dipper by one of two methods: (1) by 

pulling them into a wide-mouth medicine 
dropper and then discharging them into a 
vial of preservative or into a rearing cap- 

sule or (2) by pouring the contents of the 
dipper slowly onto a cloth strainer, picking 
the larvae off the cloth with forceps, and 

transferring them to a preservative or to a 

rearing vial. Hairs of the larvae are easily 
knocked off or the larvae mutilated in other 
ways if the transfer is made carelessly. 4 

Alcohol makes a satisfactory preserva- 

tive; 80 per cent alcohol is strong enough if 
the larvae are transferred to it with forcepal 

If a medicine dropper is used to transfer 

the larvae, a few drops of water will be dis- 

charged into the preservative with each | 
larva, and a stronger solution of alcohol 

should be used. Not more than two live 
larvae should be placed at the same time | 

in a single vial. If many thrash around in 
the vial, they knock the hairs off each ell 

As many as 10 larvae may be put in a three= 

dram vial, but they should be put in one at! 
a time; the second and succeeding larvae 
should not be put in until the first and others. 
have died. The most satisfactory way to. 
kill a larva desired for a specimen is to place: 

it in a separate killing vial and transfer it to 
a stock vial after it has died. 

If larvae are handled in a vial only all 
tially filled with preservative, they will, 
jounce around, with a consequent loss oll 
hairs and tufts. If the specimens are in a: 

vial that is filled with preservative, without 
a single air bubble in it, they will move only) 
slowly, no matter how violently the vial is 
agitated, and suffer no damage. 
To preserve larvae in this way, the follow- 

ing procedure 1 is recommended. Put the dead 

larvae in a small shell vial; put this vial, 
open end up, in a larger vial containing, 
alcohol above the top of the shell vial. Now 
pick up a plug of cotton with a pair of for= 

ceps, soak the cotton with alcohol, and plug, 
the open end of the shell vial with the cot 
ton under the alcohol. Then take the shell 
vial out of the larger vial, put it in again 
plugged end down, and stopper the large’ 

vial, fig. 104. > | a 
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10.—4, vial with inner vial contain- 
B, mosquito mounted on 

Fig. 

ing mosquito larvae. 
crimped point and genitalia in microvial with 
pin through cork. 

The plug is prepared by rolling a small 

piece of cotton between the fingers until it 

is fairly hard; after a little practice, a plug 

can be gauged that will fit the shell vial 

tightly but that is not so large that the vial 

will be broken when the plug is forced in. 

For storage, the larger vial should be kept 

well filled with alcohol; no evaporation will 

occur from the inner vial until the alcohol 

in the outer one is almost gone. 

Adults 

There are three principal methods of col- 

lecting adult specimens: (1) by placing a 

killing tube over them as they sit in natural 

resting places or as they alight to bite, (2) 

by sweeping them from vegetation around 

their breeding places or sweeping them in 

the air as they swarm in mating flights, and 
(3) by attracting them to light traps. 

Killing Tube.— Collecting adults with a 
killing tube calls for the same careful indi- 

vidual attention as does collecting larvae. 

Seales of the adults rub off very easily. For 

this reason, a tube with a strong killing agent 

should be used and only one live mosquito 
should be placed in a tube at one time, never 

more than 6 to 10 dead ones. 
carry 

It is wise to 

with loose, rumpled 

cellucotton in the bottom and to transfer to 

these each dead mosquito from a killing 

tube. These boxes, which should have tight- 

fitting lids to prevent accumulation of dust 

on the specimens, should be so placed some- 

several boxes 
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where in the vehicle used for transport that 

they will not tip. 

Sweeping.—Sweeping around vegetation 

does not net good study specimens of females, 

but it is valuable in collecting males. Fre- 

quently the males are present around a pond 

after all the immature it have 

matured. Collections of males often give 

an accurate clue as to the species that develop 
in the pond, and their proportionate popula- 

stages in 

tions. The type of sampling done by sweep- 

ing vegetation is especially valuable in scout- 

ing temporary pools. A standard sweep net 

can be used, and the males picked out of the 

net with If the collector 

desires to obtain, by using a net, female 

an aspirator. 

mosquitoes that are in good condition, it is 

advisable that the net bag be made of very 

fine, light material. For routine collections 

of males, it is more practical to use a heavy 

bag that will withstand the abuse involved 

in hitting shrubs, thick herbage, and the like. 

Light Traps.—A standard light trap used 

Fig. 11.—Light trap. (Photograph by cour- 

tesy of Bureau of Entomology and Plant Quar- 

antine, U.S.D.A.) 
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for mosquitoes at the present time is the 
New Jersey light trap, fig. 11. This attracts 
mosquitoes by means of a low wattage elec- 
tric light bulb and is provided with a fan 
that blows them into a killing jar. The 

light bulb and fan are fastened to the inside 
of a large cover, which sheds rain, and a 

funnel is below the fan, fastened to three 

legs that support the trap when it is placed 

on the ground. ‘The standard trap has a 
handle on the top, so that in the field it may 

be hung in a tree or from some other sup- 

port. Mosquito specimens collected in this 

type of trap are usually in fairly good con- 

dition. Occasionally a swarm of beetles 
will be attracted to the light and blown into 

the killing jar. The beetles will crawl and 

thrash through the collection and mangle 

the mosquitoes. 

Individual catches from each trap should 

be placed, while still pliable, between layers 

of cellucotton in pill boxes. These layers 
should be thick enough to dry the insects 

thoroughly; otherwise mold may engulf the 
collection and render it useless for study. 

At the top of the pill box enough extra cot- 

ton should be added so that, when the lid is 

put on, the contents will be held firmly, but 

not so tightly as to crush the specimens. 
The container may then be transported with- 
out injury to the contents. A collection of 
pill boxes having different diameters and 

cardboard boxes 2 by 3 inches to 3 by 5 
inches gives a good selection for handling 

catches of various sizes. hese containers 
should be packed with cotton in a larger box 
if shipped by mail. 

Labeling 

No matter what type of collection is made, 
each container, whether box, tube, or vial, 

should be labeled with station number, 

locality, date of collection, and name of col- 
lector. If the collection is of adults, note 

should be made of whether each container 

represents a biting record, a catch in a rest- 

ing station, a light trap catch, or a sweep- 
ing record. 

STUDY TECHNIQUES 

When the mosquito material, either larval 

or adult, is brought to the laboratory for 
study, the same care must be exercised in its 

further preparation as was expended in its 
collection. 
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Larvae 

In most instances it is satisfactory to pre-_ 

serve larval material in alcohol. Diagnos-_ 
tic characters in most groups are seen read- 

ily on specimens in fluid. 
For detailed studies of pecten and comb 

scales, a permanent mount is desirable. The 
larva should be dehydrated by being run. 
through the alcohols to 95 per cent, cleared 
in benzol or cedar oil, and then mounted in| 
Damar balsam. Each larva with an air tube - 
should be cut through the seventh abdomi-. 
nal segment and the anterior portion) 
mounted with the dorsum up and the poste-_ 

rior end with the left side up. This mount-_ 
ing will allow the study of the largest num- 

ber of characters to best advantage. Pieces. 

of broken slides should be placed around | 
the specimen in such a way that they prevent — 
the cover slip from flattening and distorting © 

the specimen. When the air tube is flat- 
tened, its proportionate length to width) 

becomes greatly distorted and cannot then) 
be used as an accurate guide for identifica- 

tion. 

Adults 

Material brought in from the field should | 
be mounted for study. A very satisfactory 
method of mounting is to glue the insects > 
on card points. If the end of the point is+ 
crimped down quite a distance, and moder-- 

ately thin cellulose cement is used for glue, . 

a neat mount can be made with the dorsum) 

of the specimen uppermost. Before being. 

pinned, adult specimens should be relaxed! 

for a short time. There is a tendency for: 
the specimen to become greasy if relaxed! 
too long, and care must be observed regard-~ 
ing this point. Full data labels should be» 
put on every specimen. 

Critical study of adult material frequently 
requires detailed examination of the geni- 
talia. A preparation of the genitalia may. 

be made as follows: snip or break off the 
posterior half of the abdomen and place it’ 

in a vial of 5 per cent caustic potash or caus-- 
tic soda solution; heat the vial in a boiling: 
water bath for about 5 minutes; remove the 

preparation from the caustic solution and! 
place it in distilled water; press it gently, 
with a needle to squeeze out dislodged vis-- 
cera and brush it carefully to clean off! 

lodged scales or dirt. “Transfer the prepa-- 

ration to fresh, distilled water, leave itt 
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there for 15 minutes to an hour, and then 
transfer it to 80 per cent alcohol that is very 
weakly acidulated with acetic acid. After 
leaving it in this solution for a few minutes, 
transfer it to a drop of glycerin in a well 

mount on a slide. The preparation is then 

ready for microscopic examination. For 
preservation, place the preparation in a very 

small vial, about + by 10 mm., which has a 

droplet of glycerin about 3 mm. deep in the 
bottom. Cork the vial and then push the 
pin, on which the insect is mounted, through 
the cork sidewise, as in fig. 10B. 

In the case of heavily sclerotized genitalia, 
especially those of many dedes, it is neces- 

sary to use a caustic solution of 10 or 15 per 
cent instead of 5 per cent. 

For making large numbers of genital 

preparations simultaneously, it is conveni- 
ent to use a battery of small vials of cold 

caustic solution. Good results with the 
more heavily sclerotized genitalia, such as 

those of Aedes and Psorophora, can be 
obtained with about 12 hours of clearing in 

cold 5 per cent caustic solution. For the 

more weakly sclerotized preparations, such 

as those of Culex, 5 or 6 hours of clearing 

are usually ample. 

It is often necessary to tease apart vari- 

ous structures of the genitalia in order to 

see certain characters. For this purpose fine 
needles can be made from 00 insect pins. 
Snip off the head of the pin; then, holding 

the pin near the blunt end with pliers, force 

it bit by bit into a wooden handle whittled 
to suit the user. Large match sticks make 
fairly good handles for small needles. 

REARING 

Rearing is a necessary part of the mos- 
quito study program. There are many in- 
stances in which the larvae, or the males or 
females, of two species cannot be differenti- 

ated, so that for final identification it is nec- 

essary to have associated larvae and adults. 

Two types of rearings are useful, individual 

rearings and group rearings. 

Individual Rearings 

A single larva is isolated in a vial or dish, 

about half full of water, and food is added 

until the larva matures. When it molts to 

form a pupa, its cast larval skin is immedi- 

ately preserved in alcohol or mounted on a 
slide. At ordinary room temperatures the 
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pupa will mature in 3 or 4 days, and the 

adult will emerge. It is advisable to have 
some sticks or rumpled paper towel in the 

top of the dry part of the container so that 

the adult may rest there and harden for 2 
or 3 days before being killed. Adults killed 
immediately upon emergence will shrivel. 

Frequently the adult can be transferred into 

a second container without free water and 

kept there for a few days to avoid the possi- 

bility of its drowning and disintegrating in 
the water. The pupal skin, larval skin, and 

adult should be preserved and mounted 

according to usual methods, and specimens 
of the same rearing associated by means of a 

distinctive accession number system. A con- 
venient system is to use a lot number for 
each collection and a letter for each indi- 
vidual of this collection. For example, speci- 

mens from collection No. 157, bear the 

accession designations 157C, 157D, 157E, 

etc.; the adult bearing the label 157C is 
associated with a larval skin and a pupal 

skin also bearing the accession designation 

157C. No other specimen or skin in the 

collection has on its label 157C. With this 
method, it is possible to avoid getting the 
skins and adults of ditferent rearings mixed. 

Every skin and adult should be labeled 
promptly and clearly. 

Group Rearings 

In order to secure large numbers of study 
specimens in good condition, group rearings 

are of much use. Larvae may be placed in 

a large tube or mason jar and fed until they 

transform to pupae. For small cultures of 
less than 20 specimens, a cap vial about 114 

inches in diameter and 2 or 3 inches long 
is very satisfactory. After a culture has 
pupated, the container should be placed in a 

large dry-battery jar or cage having a tight 

muslin top, and a liberal amount of crum- 

pled paper toweling placed in the bottom. 

The small container can be fastened upright 

on the inside of the large container by adhe- 

sive tape. After adults begin to emerge, 

water can be squirted through the muslin 

top onto the paper toweling, care being 

taken not to bathe the adults. This water 
will prevent desiccation of the adults and 

their premature death. In 2 or 3 days the 
adults will harden satisfactorily, and the 
entire cage can be treated with a fumigant 
to kill them. They may then be picked out 

of the cage and mounted. 
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Larval Food 

If larvae are collected when almost ready 

to pupate, a supply of the water in which 

they have been breeding and some of the 

organic matter from the bottom of the same 

pond will provide ample food to carry them 

to full development. If, however, they are 

collected at an earlier stage, it is necessary 

to add food. he safest type of food is 

fresh material from the bottom of a pond; 

this may be added to the rearing containers 

every 2 or 3 days. If this food cannot be 

obtained conveniently, various prepared 

foods, such as crumbled yeast, powdered dog 

biscuit, moldy corn, and gold fish food can 

be substituted. Because there is great danger 

that these concentrated foods will putrefy 

in the water, resulting in bacterial growth 

that will kill the mosquito larvae, they 

should be used in minute quantities. 

Temperature, Aeration, and Sunlight 

If the rearing is done indoors in hot 

weather, death of the larvae may result 

from too high a temperature or from insufh- 

cient aeration. Larvae that normally live 

in a cold water environment should be kept 

relatively cold. It is desirable to keep jars 

containing such larvae in a running water 

bath. This will generally keep the tempera- 

ture of the rearing medium below 75 degrees 

F. Good ventilation is necessary for indoor 

rearing of Anopheles larvae. Satisfactory 

results are obtained with these larvae by 

using rearing containers nearly filled with 

water and placed near or in an open win- 

dow; for adult emergence the pupae should 

be transferred to containers with 2 or 3 

inches of air space above the water. Some 

exposure to sunlight gives good results, but 

in the heat of summer this exposure must be 

short to avoid overheating the water. 

CLASSIFICATION 

Mosquitoes belong to the order Diptera, 

or two-winged flies and to the family Culi- 

cidae. This family is characterized by the 

following adult structures: antennae, figs. 

32-38, filamentous and slender, with 15 seg- 

ments, the first 2 forming the base and the 

last 13 forming the slender thread. Each 

segment has a whorl of hairs, which in the 

males are extremely long. ‘The eyes are 

large and conspicuous. ‘The mouthparts 
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a 

consist chiefly of a proboscis (which may be | 

either short and flabby, or elongate and | 

forming a beak) and a pair of maxillary 

palpi; the palpi are referred to in this report — 

as “palps.” The legs are long and spindly. 

The wings are fairly large; radial sector is 

3-branched and Media is 2-branched; the 

branches of radial sector are either nearly 

straight or only slightly curved. The family 

is divided into two subfamilies, the Chaobo- 

rinae, or non-biting mosquitoes, and the Culi- 

cinae, the true mosquitoes. An adult of the 

Chaoborinae is readily distinguished from 

all adult Culicinae because it does not have 

a beak; each adult of the Culicinae has a 

well-developed beak or proboscis. The larvae 

of some Chaoborinae, however, might be 

readily confused with the larvae of true 

mosquitoes. 

Terminology 

Many special terms are employed for dis— 

tinctive parts of both adults and larvae of 

the mosquitoes, and these terms are used 

throughout the keys and descriptions. Fig. 

12 is labeled to identify these distinctive 

parts of the larvae. Special parts of the 
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Fig. 12—Larval diagram, Culicinae. (After 

King, Bradley, & McNeel.) 
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CLYPEAL HAIRS 
4 

ANTENNA 

FRONTAL HAIRS 

LATERAL HAIR ~ 

AMAL GILLS ~-..------ 

Fig. 13.—Anopheles larva. 

adults are identified on diagnostic draw- 

ings where they appear in the text associated 

with the keys. Distinctive structures of 
Anopheles larvae are shown in fig. 13. 

Literature 

Additional information about mosquitoes, 

especially species not contained in this report, 
will be found in the general mosquito reports 
listed below. Additional information con- 
cerning these reports is given in the section 
“Literature Cited.” Papers of more limited 
scope are mentioned later in the text in ref- 

erence to particular genera or species. 

1928. The Mosquitoes of the Americas, 
by Harrison G. Dyar. 
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VENTRAL BRUSH . 

or ILLINoIs 15 

SES MAIN 10, /9 

POSTSPIRACULAR HAIR 
, 

SPIRACLE ‘ 

1937. 

1939. 

1941. 

1942. 

1944, 

1944, 

1944. 

1946, 

THORAX 
(VENTRAL) 

PECTEN 

DORSAL BRUSH 
* 

ie 

NAL 
> GiLLs 

Left figure, dorsal view of entire larva; upper right figure, 

details of thorax; lower right figure, apex of abdomen, lateral aspect. 
by courtesy of American Entomological Society.) 

(After Ross & Roberts, 

The Mosquitoes of Minnesota, 

by William B. Owen. 

The Mosquitoes of the Southeast- 

ern States, by W. V. King, GE 

Bradley, and T. E. McNeel. 
The Mosquitoes of Arkansas, by 

Stanley J. Carpenter. 

The Mosquitoes of Oklahoma, by 

L. E. Rozeboom. 

The Mosquitoes of Wisconsin, by 

W. E. Dickinson. 

Handbook of the Mosquitoes of 

North America, by Robert Mathe- 

son. 
The Mosquitoes of Texas, by 

Texas State Health Department. 

The Mosquitoes of the Southern 

United States, by Stanley J. Car- 
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penter, Woodrow W. Middlekauff, 

and Roy W. Chamberlain. 

Material Studied 

The major part of the material on which 
this study is based was collected by staff 
members of the Insect Survey Section, Illi- 
nois Natural History Survey. Various other 
persons or organizations contributed much 

valuable material, and I am greatly indebted 

to them for permission to use their records 

in this paper. J. Lyell Clarke, Des Plaines 

Valley Mosquito Abatement District, Lyons, 

Illinois, and M. A. Dobbs and J. M. Gilbert, 
East St. Louis Health District, contrib- 

uted extensive material. I wish to express 
my appreciation to officials of the Chicago 

Natural History Museum, who allowed 
me to study their mosquito collections; indi- 

vidual records from their material are 

marked in this paper with the initials cm. 
In addition, I am greatly indebted to offi- 

cials of the U. S. Public Health Service and 
the Illinois State Department of Public 

Health for permission to use their extensive 

records of Illinois mosquitoes; these records 

are indicated in this paper by the abbrevia- 

tion USPHS. 
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Key TO SUBFAMILIES 

LARVAE 

1. Antennae arising close together on a mesal 
raised area or protuberance of the head, © 
fe l4e ioe eee Chaoborinae 

Antennae arising at sides of head, figs. 12, 

kK UE a erent pn 2 

2. Anal segment with a sclerotized ring or 

plate, figs. 17-20; antennae without long, 
prehensile hairs............ Culicinae 

Anal segment without either a sclerotized — 

ring or plate; antennae with long, prehen- — 

sile hairs (Mochlonyx and Eucorethra), 
figs! 155) 1Giss. conta arena Chaoborinae 

ADULTS 

1. Proboscis elongate, figs. 32-38, many times 

longer than depth of head..... Culicinae 
Mouthparts forming only short submem- 

branous lobes which are no longer than 

depth of head. >... 3.3. Chaoborinae © 

Fig. 14.—Head of larva of Corethrella. 

Fig. 15.—Larva of Mochlonyx 

(Redrawn from Matheson.) 

cinctipes. 

Fig. 16.—Larva of Chaoborus punctipennis, 
(Redrawn from Matheson.) 
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Subfamily CHAOBORINAE 

The adults of this subfamily are midge- 

like ; their bodies usually are hairy but with- 

nut scales. Four genera comprise the North 

American fauna of the subfamily. Of these, 

Chaoborus, Corethrella, and Mochlonyx 

oecur in Illinois; the fourth genus, Eucore- 

thra, is widely distributed north of Illinois 

but has not yet been taken in the state. 

Larvae of Chaoborus, fig. 16, have no air 

tubes. Larvae of the other three genera 

have either air tubes (Mochlonyx and Core- 

thrella) or spiracular plates of the Anoph- 

eles type (Eucorethra); in these genera 

the larvae are predaceous and in gen- 

eral appearance resemble those of some 

biting mosquitoes. 

A synopsis of the North American species, 

together with keys and illustrations, is pre- 

sented by Matheson (1944). 

Subfamily CULICINAE 

To date, 10 genera of this subfamily, rep- 

resenting the true mosquitoes, have been 

taken in Illinois. It should be emphasized 

that this mosquito group includes all the 

Culicidae with well-developed beaks, many 

species that bite, and in addition a few spe- 

cies that do not bite. 
The subfamily Culicinae is frequently 

divided into two tribes, the Anophelini, in- 

cluding in the Illinois fauna only Anopheles, 
and the Culicini, including the other nine 
Illinois genera. However, the subfamily is 

sometimes divided into a large number of 
tribes. Since the final solution of this prob- 
lem in taxonomy will require a study of the 
world fauna, the most practical solution for 

the present report has been to avoid segre- 

gation into tribes and to treat the subfamily 

as a single unit. 

Mosquitoes of Illinois 

Aedes aegypti (Linnaeus) 
Aedes aurifer (Coquillett) 
Aedes canadensis (Theobald) 
Aedes cinereus Meigen 
Aedes dorsalis (Meigen) 

\dedes dupreei (Coquillett) 
\dedes excrucians (Walker) 

\dedes fitchii (Felt & Young) 

\dedes flavescens (Miller) 

\dedes fulvus pallens E. S. Ross 
: Aedes grosshecki Dyar & Knab 
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Aedes implacabilis (Walker) 

Aedes mitchellae (Dyar) 

Aedes nigromaculis (Ludlow) 

Aedes punctor (Kirby) 
Aedes sollicitans (Walker) 

Aedes spencerii (Theobald) 

Aedes sticticus (Meigen) 

Aedes stimulans (Walker) 

Aedes thibaulti Dyar & Knab 
Aedes triseriatus (Say) 

Aedes trivittatus (Coquillett) 

Aedes vexans (Meigen) 
Anopheles barberi Coquillett 
Anopheles crucians Wiedemann 
Anopheles punctipennis (Say) 

Anopheles quadrimaculatus Say 

Anopheles walkeri Theobald 

Culex apicalis Adams 

Culex erraticus (Dyar & Knab) 

Culex peccator Dyar & Knab 
Culex pipiens Linnaeus 

Culex quinquefasciatus Say 

Culex restuans Theobald 

Culex salinarius Coquillett 

Culex tarsalis Coquillett 

Culiseta inornata (Williston) 
Culiseta morsitans (Theobald) 
Mansonia perturbans (Walker) 

Megarhinus septentrionalis Dyar & Knab 

Orthopodomyia alba Baker 
Orthopodomyia signifera (Coquillett) 

Psorophora ciliata (Fabricius) 
Psorophora confinnis (Arribalzaga) 

Psorophora cyanescens (Coquillett ) 

Psorophora discolor (Coquillett) 

Psorophora ferox (Humboldt) 

Psorophora horrida (Dyar & Knab) 

Psorophora howardii Coquillett 

Psorophora varipes (Coquillett) 

Uranotaenia sapphirina (Osten Sacken) 

Wyeomyia smithii (Coquillett) 

Key To GENERA 

LARVAE 

1. Eighth segment with a flat spiracular plate, 
but no air tube, fig. 13..1. Anopheles 

Eighth segment with an air tube, figs. 

17-20 2 

2. Air tube short, with some of its sclerites at 

the apex forming long stout spurlike 
processes, fig. 18........ 5. Mansonia 

Air tube without stout processes, its apical 
sclerites flat or conical, figs. 17, 19, 20 

by only an apical pair of double hairs, 
Sea det 4. Wyeomyia 
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Larval parts: A, apex of abdomen; B, dorsum of head. a 

Fig. 17—Orthopodomyia signifera. Fig. 19—Megarhinus septentrionalis. f 
Fig. 18—Mansonia perturbans (the air tube Fig. 20—Wyeomyia smithii. Note ventral 

only.) (After King, Bradley, & McNeel.) brush reduced to only four long hairs. 
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Ventral brush of anal segment consisting 

of several tufts, figs. 17, 19......... 4 
Anal segment with sclerotized plate not 
meeting ventrad, figs. 102-105. Many 
Reales OL ays 2 SySe ins. Se akties 9. Aedes 

Anal segment completely ringed by sclero- 

perm late, fig. 217 5.205 Ss cece nes 5 
Air tube cylindrical and without pecten, 
MOS ue teh Pe Oe 8 6 

Air tube either fusiform, fig. 175, or with 

a@epecten: figs. 75; 98, 172 02 ok ny 7 
Abdominal segments 3—7 with three spine- 
bearing sclerotized plates on each side, 

fig. 194; head quadrate, with stout 

mouth brushes and only a few single 
dorsal setae, fig. 19B... .2. Megarhinus 

Abdominal segments 3—7 without lateral 
plates, sometimes segments 6 and 7 with 
dorsal saddle, fig. 174; head oval, with 

fine bushy mouth brushes and with most 
of the dorsal setae multiple, fig. 17B 

eh tae irssecad ok ....6. Orthopodomyia 
Comb teeth situated on the posterior mar- 

gin of a large sclerotized plate that cov- 
ers most of the eighth segment; head 

with four stout black spines; fig. 72 
- LEE Ce ee 3. Uranotaenia 

Comb teeth either on a small, poorly de- 

fined plate, fig. 172, or not on a plate; 

head with slender hairs, no stout spines, 

ESS, 7 cet Ole ana Ag ne ee ee 8 

Air tube with a single pair of ventral 

tufts situated at base, figs. 74, 75 

= 6 O60) CO ene 7. Culiseta 
Air tube either without ventral tufts, or 

with tuft near middle or apex, figs. 98— 
101, or with air tube having several 
Pairs of tufts, figs. 80-85.......... 9 

Air tube with several pairs of ventral 

tufts of which some may be represented 
by single long hairs, figs. 79-85 
Peretti Satie nicle Seeksue s ccets 8. Culex 

Air tube with only a single pair of ventral 
Mitte mOWewith. NONE: -. 2 Soca oe ee 10 

Ventral brush of anal segment having sev- 
eral tufts that arise out of the sclerotized 
ring, figs. 172-174.....10. Psorophora 

Ventral brush of anal segment with all 

tufts situated posterior to sclerotized 
ring, fig. 111. Some species of. .9. Aedes 

ADULTS 
Fork of R»s close to margin of wing, cell 

Rz only half length of its petiole, Rz,:, 
Rial ete an Sed wars 

Fork Rs; much farther from margin of 
wing, so that cell R» is as long as its 

Beak curved almost into a quarter circle, 
palps of both sexes very long, those of 

female massive, figs. 33, 34; large spe- 

cies, wing length 6.5 mm............ 

- 6 C\en O EO eRaar eae 2. Megarhinus 
Beak only slightly curved, palps of both 

sexes short and abortive, fig. 32; small 

6. 

a | 

10. 
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species, wing length under 3.5 mm.... 
Potash MIG ORE A okie Ate 3. Uranotaenia 

Mesoscutellum with apical margin evenly 

rounded, the setae arranged evenly along 
it, fg. 24; male with clavate palps, fig. 

37, and female with palps as long as 

beakyseie p38. a acne sve nrte 1. Anopheles 

Mesoscutellum with apical margin incised 

to form a mesal lobe and two lateral 

lobes, with the setae grouped on these 

three lobes, fig. 25; male palps not cla- 

vate and female palps short, fig. 35. . .4 

Mesonotum with a mesal line of short 

setae and scales, and with a wide, pol- 

ished bare area along each side of the 
mesal line, fig. 26; hind femur with a 

tuft of projecting scales at apex, fig. 28. 

Large species of...... 10. Psorophora 

Mesonotum without linear, polished bare 

areas; hind femur with only a few pro- 
jecting hairs at apex, fig. 30........ 5 

Hind tarsi with one or two segments en- 

tirely white, the remainder entirely blue 

or black. A few species of.......... 
eA ce Cae Ae pester 10. Psorophora 

Hind tarsi either with some segments 
banded, fig. 29, or all segments nearly 

phessame calor: cot. erws wee e ae 6 

Hind tarsi with wide or conspicuous bands 

of white on most segments, fig. 29... .7 
Hind tarsi with no bands or with only 

MNCONSPICUOS TONES e/s)- rane eae eel 13 

Second, third, and fourth tarsal segments 
each with a narrow white band at each 

ENE A2 Dhar sa, ors, cee een ore te en Cte 8 

Second, third, and fourth tarsal segments 
each with a white band at base only, 

JPET PGW emit ey Rd A ae 10 
Beak black, with a definite white band in 

middle, as in fig. 35. The species tar- 

SAILS Ay tes ey akc tick erent ea 8. Culex 
Beak not banded, either all black, or mot- 

tled, or black with rows of white scales 

along its entire length............ 9 

Mesonotum either without white lines, or 

generally cream in color as in fig. 119. 
Av few Species sOL=, 2 jr c)-e ee 9. Aedes 

Mesonotum nearly black, with a series of 
Whites linesmast1O) fies 27e. eetiewsiers chee nice 
Siewatelesre eet aesne sce 6. Orthopodomyia 

Post-spiracular area entirely bare; hairs 
on disc of mesonotum long, abundant, 
and venect, fig. 39/1: s4m)e rs 5. Mansonia 

Post-spiracular area with bristles or a 

patch of scales; hairs on disc of prono- 

tum much more appressed, fig. 41... .11 

Outer faces of hind femora in general 
dark but each with a transverse band of 

white scales near apex, fig. 31. A few 

SPECIES OLt 3 Fs <4 horde ons ces 10. Psorophora 
Outer faces of hind femora without such 

[ete OR ator cic Micatec rene Gn aia cael a 12 
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12. Wings with either Costa banded with 
white-scaled areas and_ black-scaled 
areas, or anal vein white scaled for 

basal two-thirds with apical portion 
black scaled. A few species of...... 
ccs MA eaklfel Reval A she: te a cay oe 10. Psorophora 

Wings either almost uniformly white or 

— 
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dark scaled, or the two types of scales — 

mingled in a salt-and-pepper, patternless — 
mixture. Some species of...... 9. Aedes | 

13. Mesonotum covered with a close mat of — 

blue-black scales, with bristles only 
around periphery; fork of Ras basad of © 
fork of Miz, fig. 22 ..... 4. Wyeomyia 

Adult Parts 

Fig. 21—Uranotaenia sapphirina, wing. 

Fig. 22.—Wyeomyia smithi, wing. 

Fig. 23.—Aedes vexans, wing. 

Fig. 24—Anopheles quadrimaculatus, meso- 

notum. 
Fig. 25.—A edes vexans, mesonotum. 

Fig. 26.—Psorophora ciliata, mesonotum. 

Fig. 27.—Orthopodomyia  signifera, meso- 

notum. 

Fig. 28.—Psorophora ciliata, hind leg. 

Fig. 29—A edes canadensis, hind leg. 

Fig. 30.—Psorophora varipes, portion of hind 

lec. 

Fig. 31—Psorophora confinnis, hind femur. 
Fig. 32—Uranotaenia  sapphirina, male: 

head. 
Fig. 33—Megarhinus septentrionalis, male. 

head. 
Fig. 34—Megarhinus septentrionalis, female: 

head. 
Fig. 35.—Aedes sollicitans, female head. 

Fig. 36.—Orthopodomyia signifera, female: 

head. 
Fig. 37—Anopheles quadrimaculatus, male: 

head. 
Fig. 38.—Anopheles 

male head. 

quadrimaculatus, fe- 
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Adult Thorax, Lateral Aspect. 

bristles or scales; s, spiracle; sb, spiracular bristles. 

Fig. 39—Mansonia perturbans. 
Fig. 40.—Culiseta inornata. 

14. 

15. 

16. 

Mesonotum with several series of erect 
bristles extending above scales on disc, 
fig. 42; fork of Res at about same level 

as that of Mus, fig. 23............ 14 
Mesonotum either with broad lateral 

bands or areas of white or cream scales, 

figs. 115, 120-123, or almost entirely 

covered with cream scales........ 15 
Mesonotum mostly dark scaled, at most 

with a scattering of light scales, or with 
narrow weak lines of them........ 16 

Hind tibiae enlarged and shaggy toward 
apex, with setae not longer than width 

of tibia at apex, fig. 30; spiracular 
bristles usually present, fig. 41. A few 
BHIGELESEOLGI a: > beret aac tare 10. Psorophora 

Hind tibiae slender to apex, not shaggy, 

often with a scattering of setae longer 
than width of tibia at apex, figs. 29, 
125, 126; spiracular bristles absent. 

Many species of ........... 9. Aedes 
Post-spiracular area bare, and spiracular 

bristles lacking, as in fig. 39........ 

+g 2 Eo Se 8. Culex 
Thorax either with post-spiracular area 

having bristles or scales, fig. 42, or 
spiracular bristles present, fig. 40, or 

1 EV, = Sk BC ga ne cee ee 17 
Spiracular bristles present; post-spiracular 

area sometimes with scales but never 
with hairs, fig. 40........ 7. Culiseta 

Abbreviations: pm, pronotal bristles; ps, post-spiracular 

Fig. 41.—Psorophora confinnis. 
Fig. 42.—Aedes stimulans. 

ue 

Without spiracular bristles; post-spiracu- P P P 

lar area with hairs or hairs and scales, 

fig. 42. Many species of..... 9. Aedes 

MALE GENITALIA 

Dististyle with a contorted mass _ of 
branchesw tpse4-6\o-ceee eee 4. Wyeomyia 

Dististyle either unbranched, fig. 43, or 

with only one or two simple lobes, figs. 

HCI AJ pat, SANS Me Saale Mile pCa CuCrSear7 

A pair of subcylindrical arms (claspettes) 

arising from dorsum of capsule, and 
tipped with a sclerotized filament, figs. 

136-158. Most species of... .9. Aedes 
Claspettes absent, platelike, fig. 70, or each 

tipped with a cluster of spines, fig. 177 

Dististyle bilobed, its mesal margin bear- 

ing a long hook and a large membranous 
lobe, fig. 178. The species howardii in 

She ertae anarotanaes. scenacane 10. Psorophora 

Dististyle without an accessory membra- 
MOUSMIODEN mipee-yens corer eae tae tate hat eira ates + 

Basistyle with an apico-mesal shoulder 
bearing a cluster of specialized, blade- 

like or spatulate spines, which are fre- 

quently complex in structure, figs. 88—95 

Nc pate gs ie Reta er tsen ey eye ae 8. Culex 
Basistyle either without an apical shoul- 

der, or the shoulder bearing only nar- 

LOWS PLNEStece clone lokenese at chen crmmtaliseever arate 5 
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5. Apex of basistyle continuing as a pointed Claspettes absent or platelike, fig. 70, dis- 
lobe beyond insertion of dististyle, fig. tistyle of various shapes........... 3 
135. The species cimereus in.......... 8. Basistyle with a stout peglike rod on mesal 
See eet acs AO mR OME TE Rog ci echale 9. Aedes face near middle; dististyle with apical 

Dististyle situated at apex of basistyle, half very wide, its apical seta forming 

Gi AS ie re EE he Mera tent py NUR eS eS 6 a stout spurlike tip, fig. 43.......... 
6. Dististyle with a pointed lobe projecting  .........0.ee eee eeaee 5. Mansonia 

beyond apical spur, fig. 133. The spe- Basistyle frequently with one or more 

CLES! PEMA Sle nele eo taeene eel wale 9. Aedes stout setae on mesal face, but never with 

Dististyle with apical style terminal, fig. a rodlike structure; dististyle either not 

45, or apex round, fig. 47, or truncate, enlarged at apex or with a peglike or 

Thanet Rema te aces ARIE MI Batic, bARGi Oks Pitot 7 hairlike apical seta, figs. 45, 47...... 9 
7. Claspettes each with a stalklike base, and 9. Basistyle short and ovate, with a pair of 

with a comblike cluster of spurs or setae large, stout spines dominating the ven- 

at apex, figs. 177, 179-182; dististyle tral aspect of the basal portion, fig. 70 

sinuate, fig. 177, or bulbous, figs. 179— ee ee eee 1. Anopheles 
182. Most species of. . .10. Psorophora Basistyle either long and slender, fig. 45, 

Male Genitalia 

Fig. 43—Mansonia perturbans, ventral as- Fig. 45.—Orthopodomyia signifera, ventral 
pect, and lateral aspect of dististyle. aspect. 

Fig. 44—Uranotaenia sapphirina; A, ven- Fig. 46—Wyeomyia smithii; A, ventral as- 
tral aspect, with lateral aspect of dististyle; pect; B, lateral aspect. 
B, mesal aspect of clasper, with mesosome and Fig. 47.—Megarhinus sedtentrionalis, ventral 
other mesal structures removed. aspect. 
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19. 

or without a pair of isolated stout spines 
on basal portion of ventral aspect, fig. 

MERE Sn ibs 3 Aft nt ct i ahis"e lee e¥ane 10 

Ninth tergite forming a large bilobed 

sclerotized plate whose lateral lobes are 
nearly as long as the basistyle, fig. 44. . 
2 Sachse 3. Uranotaenia 

Ninth tergite forming at most a plate as 
SPR ACHING: 4-7-1. 5 ots. = eo Sass 5 tere 11 

Apical seta of dististyle single, slender, 

and pointed at tip, figs. +7, 134..... 12 

Apical seta of dististyle short and either 
divided, fig. 78, or truncate at tip, fig. 

SEMEN Nes ook! chic icus Reap ta leye sie: pet Je 13 
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12. 

13 

23 

Base of basistyle with a mesal, arcuate 
pad bearing a crown of stout spines; 

dististyle cylindrical, with apical spine 
just before apex, fig. 47. .2. Megarhinus 

Base of basistyle without a mesal pad; 

dististyle tapering toward apex, apical 
spine issuing from tip, fig. 134. The 
species aegypti in.......... 9. Aedes 

Apical spine of dististyle double, each ray 

short and stout; mesosome without lat- 

eral teeth at apex, fig. 78...7. Culiseta 
Apical spine of dististyle cone shaped, 
wide and truncate at apex, and with 

what appears to be a minute fringe 

Female Genitalia: 

Fig. 48—Anopheles quadrimaculatus. 
Fig. 49 —Uranotaenia sapphirina. 
Fig. 50.—W yeomyia smithii. 
Fig. 51—Mansonia perturbans. 
Fig, 52.—Orthopodomyia signifera, 

A, lateral aspect; B, ventral aspect; C, dorsal aspect. 

¢, cercus; p, postgenital plate; 7, insula plate. 

Abbreviations: 

Fig. 53.—Culiseta inornata. 
Fig. 54.—Culex restuans. 

Fig. 55.—Culex apicalis. 
Fig. 56.—Culex erraticus. 

Fig. 57,—Megarhinus septentrionalis, 
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along the edge; mesosome with a few 
short, lateral teeth at apex, fig. 45.... 

AE UALS eh cry Cutis 6. Orthopodomyia 

FEMALE TERMINALIA 

1. Cerci round and finger-like, wide apart 

and directed almost dorsad, fig. 48.... 

Sh ae epee St Ia Parnas 1. Anopheles 

Cerci either closer together, or leaflike and 

directed posterad, figs. 49-57........ 2 

Fig. 58—Abdomen of adult female, lateral 

aspect. A, Culiseta inornata; B, Acdes 

aegypti; C, Psorophora ciliata. Abbrevia- 

tions: c, cercus; p, postgenital plate. 

2. Eighth segment retractile, markedly nar- 
rower than seventh and joined to it by 
a wide band of membrane, figs. 58B, C; 

cerci either long and narrow, fig. 159, or 
extending far beyond postgenital plate, 

fie LUGO che tac aeatlent ee areen aOR Sae 3 
Eighth segment not retractile, practically 

the same diameter as the seventh, joined 
to it by a narrow strip of membrane, fig. 
584; cerci short and extending little if 

at all beyond end of postgenital plate, 
Tete OO /iea Berane Cuba Gee oaid 6.0 ooh 4 

Ninth tergite consisting of a fairly wide, 

indefinitely outlined rectangular dorsal 
sclerite, figs. 159-167........ 9. Aedes 

Ninth tergite consisting of a heavily scle- 
rotized, longitudinal rod enlarged at 

apex and extending basally beneath 

eighth tergite, fig. 184. .10. Psorophora 
4. Postgenital plate extending considerably 

es) 

beyond cerci, fig. 50..... 4. Wyeomyia 
Postgenital plate extending only slightly 

if at all beyond cerci, fig. 49........ 5 
5. Eighth tergite long and wide, forming a 

flat hood that extends considerably be- 

yond sternite; ninth segment and cerci 

5 
ry 

flattened and horizontal, fig. 57...... 
i ch seed ny eer 2. Megarhinus 

Eighth tergite hemicylindrical, shorter 
than sternite and not at all hoodlike, 

fe SY AOE OE GG rc 3 alge 6 

6. Cerci with base enlarged, middle con-— 

stricted, and apex expanded, fig. 52... . 

eee eee SO TS: a0 6. Orthopodomyia | 
Cerci with base not at all enlarged, but 

sometimes expanded at apex, fig. 51..7 

7. Insula plate well developed as a sclero- 
tized, arcuate, cushion-like crescent, fig. 
49; ninth tergite with apical margin 

rounded and sclerotized, slightly over- 

hanging base of cerci.......... es 
se ay Bags Lo toon de poe Sa 3. Uranotaenia 

Insula plate either entirely membranous — 
or forming a band that bears a small 
mesal tuft of setae, fig. 53.......... 8 

8. Cerci from edge to edge almost vertical 
in position, the apex markedly widened ; 

eighth sternite nearly twice length of 
eighth tergite, fig. 51..... 5. Mansonia 

Cerci from edge to edge inclining to hori- 
zontal in position, the apex narrowed 

at least slightly, fig. 53; eighth sternite 
longer than eighth tergite, but not as 
much longer as in Mansonia.......- 9 ) 

9. Postgenital plate parallel sided and trun- 

cate, with a long apical seta near each 

corner and many small setae on the cen- 
tral area, fig. 161; ninth segment nar- 

row. A few species of...... 9. Aedes » 

Postgenital plate rounded or pointed, with | 
a row or cluster of several scattered 
setae near apex, fig. 54; ninth segment 

WIE Soe ogtr en ae ace Chek id eee 10) 

10. Postgenital plate very wide, as in fig. 56) 
area hae ony tae 8. Culex 

Postgenital plate much narrower, figs. 

532255 ais cuecns rks eho chalet eae eee 11 

11. A U-shaped internal sclerite present in) 
membranous folds of spermatheca, fig. © 

54 scene yo aces ale cape Veta 8. Culex « 
No distinct internal sclerite evident in) 

folds of spermatheca, fig. 55....... 122 

12. Ninth tergite forming a sclerotized, fairly | 
straight bridge, with a pair of clusters ~ 

of setae situated close together, fig. 53.._ 
SASL do A ees ee Oe eee 7. Culiseta | 

Ninth tergite consisting of irregular folds ~ 
at most scmisclerotized, with clusters of 
setae situated far apart near lateral | 

margins, fig. 55).))...\. sysname 8. Culex + 

1. ANOPHELES Meigen 

Of the Illinois mosquitoes, Anopheles is- 

the most distinctive genus and the most’ 

important one. The larvae, fig. 13, are’ 

readily distinguished by the platelike aper- 
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ture of the breathing apparatus, which in 
all other Illinois mosquito larvae is tubu- 
lar; the adults have the scutellum evenly 
rounded, not trilobed, and the males have 

the apical segments of the palps greatly 
enlarged, fig. 37. According to present 
information, Anopheles quadrimaculatus is 

the chief carrier of malaria in Illinois. 
In proportion to their size, few mosquito 

genera present so many difficulties regard- 
ing larval identification as the North Amer- 
ican Anopheles. There is undoubtedly much 
variation within many of the species, both 
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in the hair arrangement of the larvae and in 

the details of the male genitalia. Conse- 

quently, in Illinois the main basis for identi- 
fication of the species in this genus should 
be the adult females. In other sections of 

the country the larvae may present the only 

reliable characters for certain complexes of 

the species. Many keys have been presented 

for the identification of males by means of the 

genitalia. The studies of Roth (1944), 
however, have substantiated my own obser- 
vation that the characters of the male geni- 

talia can be used only on an average basis 

Heads of Anopheles Larvae 

Fig. 59—A. barberi. (After Ross & Rob- 
erts.) 

Fig. 60—4A. occidentalis (inner clypeal hairs 
only). 

Fig. 61—A4. punctipennis. (After Ross & 
Roberts.) 

Fig. 62.—d. quadrimaculatus. 
& Roberts.) 

Fig. 63—A. walkeri. (After Ross & Rob- 
erts.) Hair numerals used on this plate are 

those currently employed in the taxonomic 
literature on mosquitoes. 

(After Ross 
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and cannot be used as a means of absolute 

diagnosis in all cases. 
The recent work of Ross & Roberts 

(1943) and Roth (1944) illustrates exten- 
sively many diagnostic and other structural 
features of this genus. Additional descrip- 

tions and a summary of distribution is given 
by King & Bradley (1941), and biological 
material by Bradley & King (1941). An 

interesting study of variation in-larval char- 

acters has been made by Roth (19456). 

To date, five species of this genus have 

been taken in Illinois. A sixth, occidentalis, 

has been taken in Iowa across the Missis- 
sippi River from Illinois. As it undoubt- 

edly occurs in Illinois, it has been included 

in the key. 

Key TO SPECIES 

LARVAE 
1, Head hairs 5, 6, and 7 short and simple, 

fig. 59; lateral body hairs with only 

short feathering.......... 1. barberi 
Head hairs 5, 6, and 7 long and plumose, 

fig. 61; lateral hairs of thorax and first 
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three abdominal segments with long 
feathering, fig, 64.4). </> samen 2 

Fourth and fifth abdominal tergites with 

hairs 0 and 2 plumose, fig. 65........ 
«Sales Sualal sue bese Gee 5. crucians 

Fourth and fifth abdominal tergites either 
with hairs 0 inconspicuous or with hairs 

2 only single or double, fig. 64...... 3 

Head hairs 3 very dense, fan shaped from 

base, so that no basal stalk is evident, 
fig. 63; head hairs 2 sometimes feathered 
at tip; prothoracic hairs 1 sometimes 

branched’. 5 oh.7 Wiel 3. walkeri 
Head hairs 3 less dense, the fan shaped 

portion beginning some distance from 

base so that a basal stalk is formed, fig. — 
61; head hairs 2 never feathered at tip; 

prothoracic hairs 1 rarely branched... 

Second abdominal segment with hairs 1 

well developed, sclerotized and palmate, 

MOAR AOS Sk en ne 2. quadrimaculatus 
Second abdominal segment with hairs 1 

small, at most fanlike, fig. 65, not at all 

like the palmate hairs on segment 3. .5 

Parts of Anopheles Adults 

64 Fig. 66.—A. punctipennis, wing and mouth- 
parts. 

Fig. 67.—A. crucians, wing and mouthparts. 
Fig. 64—Anopheles quadrimaculatus, larva, Fig. 68.—A. quadrimaculatus, wing and 

portion of dorsum. mouthparts. 
Fig. 65—Anopheles crucians, larva, portion 

of dorsum. 
Fig. 69.—A walkeri, mouthparts. (Figs. 64— 

69 after Ross & Roberts.) 
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5. Head hairs 2 wide apart, fig. 62........ Wings without any pale patches, all scales 
5 Sate oe eae 2. quadrimaculatus dark, fig. 68, except sometimes apical 

Head hairs 2 close together, fig. 61..... 6 POISE MALE a const rer of Satie oy ate er etrciw 3 
6. Head hairs 2 always simple, fig. 61..... 2. Anal vein with 3 short dark bars sepa- 

PUTER soccer ss tye See 4. punctipennis rated by white bars; palps dark with 

At least one of the two head hairs 2 usu- white bands, fig. 67; Costa with a white 

ally with a conspicuous branch, fig. 60. . spot only at apex of wing. . .5. crucians 

BEEP ozs lel sisiw ssa d.si a occidentalis Anal vein with apical half and extreme 

base black, and with a single white area 
VUES between; palps black, unbanded, fig. 66; 

1. Wings with spots or bars of white or yel- Costa with an apical white spot and 
lowish-white scales along anterior mar- usually also a preapical spot or bar... 

PUSAN A VEL NES! GO 10 hieevaie abana | 2. pllelel aiayokesseeuar deere) oh re 4, punctipennis 

70 B 
BARBERI 

QUADRIMACULATUS 

Figs. 70-71—Male genitalia of Anopheles. A, phallosome; B, claspettes; C, ventral 
aspect of entire structure. Abbreviations: Bs, basistyle; Cl, claspettes; Ds, dististyle; [XT, 
ninth tergite; Pb-s, parabasal spine; Pi, phallosome; P-JXT, process of ninth tergite; Pr, 

proctiger. (After Ross & Roberts.) 
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3. Tip of wing with a patch of silvery or 
golden fringe scales; dark wing spots 

very pronounced......... occidentalis 
Tip of wing with fringe not different from 

remainder; dark wing spots frequently 

ODSCUREN Mies etch oe stntecaael sore ve vousjfener eke ke 4 

4. Palps narrow and filiform, fig. 38 (fe- 
ALES) Peete ated vert centers eheee enti 5 

Palps enlarged into an oval apical club, 

SPS /AN (BLES) ceeaeiatapsPeteeiie mee petet ans uch 7 
5. Palps black, with white rings, fig. 69.... 

Pech cane SR REN CM ree TCE Sa 3. walkers 

Palps entirely black, without rings, fig. 68 
Ra et enade oR eNeT ee Ceeeateae ec aemeie tebe dc Geka t= 6 

6. Wings without a trace of spotting; wing 
length about 3.5 mm........ 1. barberi 

Wings with definite darker areas giving a 

spotted appearance, fig. 68; wing length 
about 5.0 mm...... 2. quadrimaculatus 

7. Mesosome without leaflets at apex, fig. 70; 
wing length under 3.5 mm...1. barberi 

Mesosome with a cluster of leaflets at 

apex, fig. 71; wing length over 3.5 mm. 

8. Lobes of ninth tergite stout, apex wide, 

sometimes enlarged, fig. 71.......... 

DS ees EA HLA ae Ne 2. quadrimaculatus 
Lobes of ninth tergite narrower, usually 

tapered at apex.......... 3. walkeri 

1. Anopheles barberi Coquillett 

Larva.—Fig. 59. Length 6 mm. Head 
with almost all hairs simple and unbranched, 

especially conspicuous being hairs 3, 5, 6, 

and 7. Thorax and abdomen with only 
short feathering on lateral major hairs. 

Segments 3-7 with a pair of palmate hairs, 
segment 2 with moderately developed pal- 

mate hairs. Pecten consisting of an irregu- 

lar series of long teeth, each tooth with ser- 
rations at base. 

FEMALE.—Wings with veins having almost 

uniformly dark scales, neither the field of 

the wing nor the fringe with dark spots or 
light patches. 

Mate.—Similar in color and general 

structure to female. Genitalia, fig. 70, with 

two large parabasal spines; mesosome 

tapered, without apical leaflets; claspettes 

with three setae on the ventral lobe and 

three broad scales arising in a compact 
group from the dorsal lobe. 

This species contains the smallest individ- 

uals of Anopheles in North America, mos- 

quitoes that in general appearance are easily 

confused with small dark Culex individuals. 

The setation of the larvae and structures of 
the male genitalia separate this species indu- 
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bitably from all other North American 
anophelines. 

It has been found in only a few of the 
many tree holes investigated and is either 
much more critical in its choice of breeding 
place or much less abundant than several 

other tree hole species such as Aedes tri- 
seriatus. As pointed out by King, Bradley, 
& McNeel (1939), this species has been 

proved susceptible to malaria parasites but 

is of doubtful importance in malaria trans- 

mission. It is widely distributed in the 
southern and eastern states. 

Illinois Records.—Six larvae, collected June 
29 to July 6, and many males and females, col- 
lected May 25 to October 10, are from Alton 
(uspHs), Cahokia (uspHs), Camp Ellis (UsPHs), 

Carterville (UsPHs), Crab Orchard Lake 

(UsPHS), Des Plaines, East Alton (UsPHs), 

East St. Louis, George Field (uspHs), Hamp- 
shire (UsPHS), Johnston City (UsPHs), Marion 

(usps), Momence, Mount Vernon (usPHs), 
Onarga, Savanna (UspPHs), Scott Field (UsPHs), 
and Springfield (usPHs). 

2. Anopheles quadrimaculatus Say 

Larva.—Fig. 62.—Length 8 mm. Head 
with hairs 2 long, simple and widely sepa- 
rated; hairs 3 plumose, branching some dis- 
tance from base; hairs 5, 6, and 7 long and 

plumose. Thorax and first three segments 

of abdomen with long feathering on lateral 
major hairs. Abdominal segments 4 and 5 
with hairs 2 usually single, rarely double; 
of the total of four “hair 2’s” on segments 
3 and 4, seldom is more than one double. 

Palmate hairs on segments 3 to 7, frequently 
also on segment 2. Pecten with a series of 
well-spaced long teeth, between each of 

which is a group of three or four short teeth. 
Body hairs shown in fig. 64. 

FemMALe.—General color dark brown. 
Palps entirely dark brown to black, with no 
annulations. Wings, fig. 68, uniformly dark 
scaled, the scaling slightly darker at the 
fork of Res, Miz, the base of Rs and the 

base of Rus. These darker scalings make 

four dark spots, sometimes very pronounced, 

sometimes scarcely perceptible. 

Mate.—Similar in color and general 
structure to female. Genitalia, fig. 71, with 
two large parabasal spines; mesosome slen- 

der, its apex with a group of three leaflets 
on each side; claspettes each with setae of 

dorsal lobe round at tip, those of ventral 
lobe sharp and pointed. The number of 
setae on each lobe varies considerably; if 
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only two or three are present on the dorsal 
lobe, they may fuse at the tip. 

The diagnosis of this species is clear cut 

only in the female. The separation of the 
larvae of this species from those of puncti- 
pennis is frequently difficult. Nearly all 

the specimens I have seen from Illinois will 
key out without difficulty, but an occasional 

larva is encountered that falls squarely be- 

tween the two alternatives of couplet 5. In 

our series of associated larval skins, there 
is considerable variation in the branching of 
hair 2 on abdominal segments 4 and 5; the 

more reliable character seems to be the dis- 
tance apart of head hairs 1. The males 
are extremely close to those of walkeri, 

although in all of our specimens the separa- 
tion on the lobes of the ninth tergite is 
fairly satisfactory. The halteres of quad- 
rimaculatus are usually much darker than 

those of walkeri, but these characters vary 
somewhat, and, in preserved specimens, the 

difference tends to disappear with time. 

In Illinois, the breeding season of quadri- 

maculatus begins nearly a month after that 
of punctipennis in the south and of walkeri 
in the north, indicating a restriction imposed 
by water temperature. The preference for 

warmer water is further suggested by the 

abundance of quadrimaculatus in more 

open and still bodies of water during the 

heat of the summer when punctipennis is 
found only in more heavily shaded or mark- 
edly cooler waters. The habitat preference 
of quadrimaculatus, which is quite wide, 

includes small pools, backwaters, and shal- 

low basins of large lakes and marshes. 

Abundant populations of larvae are almost 

always associated with emergent vegetation, 
ranging from plants such as Jussiaea diffusa, 

which never extends more than a few inches 

above the water surface, to cattails, rushes, 

and shrubs reaching a height of several feet. 

We have a few records of guadrimaculatus 

living in running water, but these were in 
Situations where the water was shallow 

and warm, and the flow extremely sluggish. 

Biting records indicate that the females 

are crepuscular and nocturnal. On cloudy 
days we have noticed a tendency for the 
females to bite early in the afternoon, but 

normally they bite no earlier than shortly 
before dusk. Their bites are seldom painful 
and often go unnoticed. 

This species is considered the most impor- 

tant carrier of malaria in the United States 

east of the Rocky Mountains. 
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Illinois Records——Many larvae, collected 
June 2 to October 1, and many males and 

females, collected May 16 to November 15, are 

from Algonquin, Antioch, Belleville (uspHs), 
Benton, Bonnie, Cahokia (uspHs), Cairo 

(usPHsS), Camp Ellis (UspHs), Camp Grant 

(uspHs), Carbondale, Carterville (UsPHs), 

Caseyville, Champaign, Chanute Field (uspus), 

Charleston, Crab Orchard Lake (uspHs), Dan- 

ville (UspHs), Decatur (uspHs), Detroit, 

Dubois, Dwight (UspHs), East Alton (uspus), 

East Hannibal, East Moline (uspus), East 

Peoria (UspHs), East St. Louis, Edgemont, 
Edwardsville, Elgin, Elsah, Evansville, French 

Village (UspHs), Galesburg (UspHs), George 

Field (uspHs), Gibson City (UspHs), Gibsonia, 

Glendale, Gorham, Grafton (uspHs), Grand 

Tower, Granite City (uspHs), Hampshire 
(USPHS), Havana, Hecker, Herod, Herrin, 

Hull, Johnston City (uspHs), La Rue, Law- 

renceville (UsPpHs), Makanda (uspHs), Marion 

(uspHs), Milford (uspHs), Mississippi Pali- 

sades State Park, Momence, Mound City 

(usPHs), Mount Vernon (uspHs), Mulberry 

Grove, Oakwood, Olive Branch, Olney, 

Omaha, Palos Park, Pere Marquette State 

Park, Port Byron, Rockford (uspHs), Rock 

Island (uspHs), St. Jacob, St. Joseph, Savanna, 
Scott Field (UsPHs), Seneca (UsPHs), Spring- 

field (UspHs), Starved Rock State Park, Thom- 

son, Urbana, Ursa, Vienna, Waltersburg, and 

Ware. 

3. Anopheles walkeri Theobald 

Larva.—Fig. 63. In size and general 

color similar to quadrimaculatus. General 

structure of head and body as described for 
quadrimaculatus, except for the following 
difierences: head hairs 2 close together, 

in our Illinois specimens almost always 

single and very long, rarely with one or 
two fine branches near tip. Abdomen some- 

times with well-developed palmate hair on 

segment 2, segments 4+ and 5 with hair 2 

usually single and very long, rarely double 
or triple. The best diagnostic character 

found to date is head hair 3, which is densely 

branched from the base and therefore lacks 

a basal stalk. 

FemMALE.—In color similar to guadrimacu- 

datus with the exception of the palps, fig. 69, 

which are black with a narrow white annu- 

lation at each joint. The wing spotting is 
identical with that of quadrimaculatus. 

Maxe.—Genitalia very similar to those 

of quadrimaculatus, differing in the more 
slender lobe of the ninth tergite; usually 

the ventral lobe of the claspette has only 
one stout and one slender seta. 
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It is noteworthy that the diagnostic char- 
acters for the larvae of this species, which 

have been stressed by King & Bradley 
(1941) and by Ross & Roberts (1943), are 

not applicable to Illinois specimens. Fol- 

lowing are characters listed by these authors 
and, in parentheses, my own observations 

on Illinois specimens: head hair 2 finely 
branched at tip (only an occasional Illinois 

specimen has these hairs branched and then 
with only one or two branches); protho- 

racic hair 1 branched (this hair is usually 
single in Illinois specimens) ; and hair 0 dis- 

tinct and many branched (in only a rare 

Illinois specimen is hair 0 discernible). The 

densely tufted head hair 3, however, is an 

excellent diagnostic character, our associ- 

ated larval skins indicate. This same char- 
acter is well illustrated by Ross & Roberts. 

This species is abundant in the marshes of 

extreme northeastern Illinois. Outside of 
this area we have Illinois records from only 

three widely separated localities, all from 
the Mississippi River valley region. These 
three localities are Savanna and nearby 
Thomson (the northwestern corner of the 
state), East Hannibal (almost at the center 

on the western margin), and Scott Field (a 

short distance south of the St. Louis area). 

All our collections have been made in cat- 

tail marshes, to which this species appears 

to be restricted. In the northeastern cor- 

ner of the state this species is found in prac- 

tically every marsh and bog in which cat- 

tails are found. ‘The larvae have never 

been found there in abundance. Collecting 
which nets one larva per five dips is unusual; 

usually the proportion is closer to one larva 

per 20 dips. The marshes, however, are 

very extensive in this section, and the species 

is quite abundant. Unlike the females of 

quadrimaculatus, the walkeri females bite 

readily during the day as well as during the 

evening. In early summer they are espe- 

cially vicious and will attack a person in 
bright sunlight. 

In northeastern Illinois, adults and full 

grown larvae have been collected early in 
June and also late in October. The species 

has a great tolerance for cool water and is 
similar to 4. punctipennis and Culiseta inor- 

nata in this respect. 

It is interesting to note that walkeri is 

considered rare south of northern Illinois. 

In northern Illinois and northward, it is one 

of the dominant species of the anopheline 

populations, as shown by our Illinois collec- 
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tions and by studies in Minnesota and Wis- 
consin by Daggy, Muegge, & Riley (1941). 

Tllinois Records—Larvae, taken May 19 to 

September 15, and many males and females, 
collected May 19 to November 1, are from 

Antioch, Beach, Camp Grant (uspHs), Cary, 

East Hannibal, Fox Lake, Franklinville, Great 
Lakes Naval Training Station, Lake Bluff, 
Lake Zurich, Orland Park, Savanna (USPHS), 

Scott Field (uspHs), Thomson, Volo, Wau- 
conda, Waukegan, Woodstock, and Zion. 

4. Anopheles punctipennis (Say) 

Larva.—Fig. 61. Length 8 mm. Color 
and general conformation of hairs on head 
and body as for guadrimaculatus. Diag- 

nostic characters as follows: head hairs 
2 long and single, the pair close together at 

base; head hairs 3 each with multiple 
branching that begins some distance from 
the base, so that the base of the hair forms 

a distinct stalk; palmate hair of second 
abdominal segment reduced; abdominal seg-— 
ments 4 and 5 with hairs 2 usually double, 
occasionally single or triple, the single, dou- 

ble, or triple hairs occurring in almost any 
combination on different specimens. 

FEMALE.—Body dark brown, with the 
mesonotum clothed with grayish scales and 
the wings definitely patterned with dark 
and cream color. 

out white annulations. Typical wing pat- 
tern, fig. 66, having a white costal patch near 

apex and a preapical white patch one-third 

the distance between apical spot and base 
of wing, this preapical spot including adja- 

cent portions of C, R:, and Reais; in addition 

there are variable areas of white scales near — 

the base of Rs and M, Mi, Mz, and M2; a 
diagnostic and stable area of white scales 

occupies most of the basal half of the anal 
vein. 

Mate.—General structure and color, 

especially wing pattern, as for female. Gen- 
italia in general as for quadrimaculatus 

with the following average differences in 

the claspette: dorsal lobe usually with only ~ 
one seta, which may be round or pointed at 
apex; ventral lobe usually with only one 
stout and one narrow seta in addition to one 

or two short setae. 

Occasional larvae are found that seem to 

bridge the gap between punctipennis and 

quadrimaculatus. The number of such 
larvae, however, appears so small as to be 

of no statistical importance in proportional — 

Palps entirely dark with-— 
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counts because 99 per cent of all the larvae 

taken can be identified with certainty. 
Extreme variation of wing pattern has 

been found in Illinois material of this 
species. Two wing spots appear to be con- 
stant, the apical costal spot and the white 
bar on the base of the anal vein. All the 
other spots vary greatly, and occasionally 

additional white bars appear on practically 
all the radial and medial veins. The pre- 
apical spot is subject to the most conspicuous 

variation. Usually it is about one-half as 
long as the dark bar separating it from the 
apical spot. In the light extremes, the pre- 

apical spot may be fully as long as this dark 

bar; in dark extremes the preapical spot may 

be only a quarter or a sixth as long as the 

bar; and in rare instances no preapical spot 

may be present. Our collections indicate 

that there is no particular significance to 
these variations. We have taken a wide 

range of these types in a single collection 

from one locality, and seldom does a large 

collection from one locality present even a 

reasonable homogeneity in regard to wing 
spots. 

In Illinois, punctipennis is undoubtedly 

the most widespread and common species 

of Anopheles. It breeds in a wider variety 
of aquatic situations than the other species 

in the genus. We have taken it in running 
streams, backwaters of lakes, cattail marshes, 

densely wooded cypress swamps, and open 

and practically barren pools. In southern 
Illinois, it is the earliest anopheline to make 
its appearance, the first adults usually 

emerging by about the middle of April. In 
the northern part of the state, mature larvae 

and pupae have been collected in the mid- 
dle of October. In early spring it shows a 
preference for open sunlit water. In the 

heat of summer, at least in southern Illinois, 

it leaves the open situations almost entirely 
and breeds in fairly densely shaded situa- 
tions, such as pools and creek beds, running 

streams, cypress swamps, or woodland pools. 

Both seasonal distribution and habitat indi- 
cate a preference for cooler water than that 

frequented by quadrimaculatus. In the 
northern part of the state this segregation 
is not so pronounced; here punctipennis and 

quadrimaculatus are frequently taken to- 
gether in the same body of water. 

Although punctipennis is extremely widely 
distributed, it has never been found in the 

tremendous local abundance that character- 

izes populations of quadrimaculatus. Evi- 
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dence at present indicates that punctipennis 
is not an important carrier of malaria under 

natural conditions, although the species be- 

comes infected readily under experimental 
conditions. 

Illinois Records—Many larvae, collected 
May 14 to October 14, and many males and 

females, collected April 17 to November 29, 

are from Albion, Algonquin, Belleville 

(uUspHsS), Brubaker, Cache, Cahokia (usPHs), 
Cairo, Calvin, Camp Ellis (uspHs), Camp 

Grant (uspHs), Carbondale, Carterville 

(usPpHs), Champaign, Chanute Field (uspHs), 

Charleston, Council Hill, Crab Orchard Lake 

(uspHs), Decatur (UuspHs), Dixon Springs, 

Dwight (usPpHs), East Alton (uspHs), East 

Moline (uspHs), East Peoria (uspHs), East 

St. Louis, Edwardsville, Effingham, Elsah, 

Epworth, Florence, Forest Glen, Fox Lake, 

Fox Ridge State Park, French Village (usPHs), 

Fulton (uspHs), Galesburg (uspHs), George 

Field (uspHs), Giant City State Park, Gibson 

City (uspHs), Gorham, Gossett, Grafton 

(uspHs), Grand Tower, Granite City (USsPHs), 

Grantsburg, Greenville, Grimsby, Hamilton, 

Havana, Herod, Herrin, Joetta, Johnston City 

(usPHs), Jonesboro, Kankakee, Karnak, Keiths- 

burg, Laclede, La Grange, Lake Villa, La Rue, 

Lawrenceville (UspHs), Lima, Maroa, Marion 

(uspHs), McClure, Michael, Mill Shoals, Mis- 

sissippi Palisades State Park, Momence, Mount 
Carmel, Mount Vernon (usPpHs), Mulberry 

Grove, Muncie, Neoga, New Athens, New 

Haven, Nutwood, Oakwood, Oak Park, Olney, 

Omaha, Palos Park, Pere Marquette State 

Park, Pingree Grove, Pittsburg, Pittsfield, 

Quincy, Richmond, Ridge Lake, Rising Sun, 

Rockford (uspHs), Rock Island (UsPHs), Rock- 

ton, St. Jacob, St. Joseph, Salem, Savanna 

(uspHs), Scott Field (UspHs), Seneca (USPHS), 

Springfield, Starved Rock State Park, Sugar 
Grove, Thomson, Urbana, Ursa, Utica, Viola, 

Waltersburg, Ware, Waterloo, Wauconda, 

White Heath, White Pines Forest State Park, 

Willow Springs, Wolf Lake, and Zion. 

5. Anopheles crucians Wiedemann 

Larva.—Fig. 65. Color, size, and general 

conformation of hairs on head and body as 
for quadrimaculatus. Diagnostic characters 

as follows: head hairs 2 long and single, the 
pair close together at base; head hairs 3 each 

with multiple branching that begins some 

distance from base, so that the base of the 

hair forms a distinct stalk; palmate hair of 

second abdominal segment reduced; abdom- 

inal segments 4+ and 5 with hairs 0 and 2 

multiple and conspicuous. 

FeEMALE.—Body dark brown, the mesono- 
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tum clothed with linear areas of grayish 

scales, and the wings patterned with dark 
and cream color. Palps dark, with the short 

apical segment white and with a conspicu- 

ous white band at the base of the third seg- 

ment. Typical wing pattern, fig. 67, having 
the costal margin entirely dark scaled except 

for a white patch at the apex of the wing; in 

addition there are areas of white scales on 

all the veins posterior to R:; a diagnostic 

feature is the alternation of white and dark- 

scaled areas on the anal vein. 
Mate.—General structure and color, 

especially wing pattern, as for female. Geni- 
talia very similar to those of punctipennis 

males. 
In Illinois this species has been taken in 

numbers only in the St. Louis area and 
southward. Two apparent stragglers have 

been taken north of this area, one at Havana 
and one at Peoria. The species is wide- 

spread south of Illinois, and our records 

represent probably the northern edge of its 

range. 
Our only larval records are from cattail 

marshes in the Mississippi River valley. In 

an extensive cattail marsh at La Rue, IIli- 

nois, this species was especially abundant. 

The larvae were taken in company with 

those of qguadrimaculatus, which outnum- 

bered the crucians larvae almost two to one. 

Light trap collections indicate that crucians 
is never a dominant feature of the mosquito 

fauna in Illinois. 

Illinois Records—Many larvae, collected 
May 22 to October 1, and many males and 

females, collected June 16 to October 4, are 

from Alton (uspHs), Cache, Cahokia (UsPHs), 

Carterville (UspHs), Crab Orchard Lake, East 

Alton (uspHs), East St. Louis, Granite City 

(usPHs), Havana, Herrin, Johnston City 

(uspHs), La Rue, Marion (uspHs), Mount 

Vernon (USPHS), Peoria (UsPHS), and Scott 

Field (USPHS). 

2. MEGARHINUS Robineau-Desvoidy 

Individuals of this genus are among the 

most peculiar in the state. The adults are 

large and brilliantly colored. The probos- 

cis is markedly curved, as in figs. 33 and 34, 

not adapted for biting but for feeding on 
nectar. The larvae as well as the adults 
are very large and may be identified immedi- 
ately by the small sclerotized plates upon 

which many body setae are situated. The 
larvae are restricted to tree holes, in which 

they are predaceous upon other mosquito 
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larvae. According to previous workers, the 

eggs are laid singly on the surface of the 
water. 

Only a single species, septentrionalis, has 
been taken in Illinois. The only other 
Nearctic species, rutilus Coquillett, is very 

closely allied and has never been collected 
north of the extreme southeastern United 

States. 

1. Megarhinus septentrionalis 

Dyar & Knab 

Larva.—Fig. 19. Head quadrate, with 
well-developed mouth brushes; antennae 

very short, with only one or two minute 
setae; dorsum of head with only a few minor 
setae. Body hairs long and stout, each seg- 
ment of thorax with one sclerotized plate 
bearing the dorsal lateral tuft and another 
bearing the ventral lateral tuft. Segments 
1—7 of the abdomen with the long seta situ- 
ated on tubercle-like sclerotized plates, the 
first segment with four on each side, the 
remaining segments with three, each bearing 
one to several long setae. Eighth abdominal 
segment with a large lateral sclerite bearing — 
several long apical setae and representing 

the lateral comb. Air tube short and stout, 

with a pair of ventral tufts near base. Anal 

segment large, completely enclosed in a 

heavily sclerotized ring, and having short 
budlike gills and hair tufts as in fig. 19. 

FEMALE.—Length of wing 7 mm. Body — 
and appendages with metallic iridescent 

scales. Palps and beak a mixture of bluish- 

purple and gold scales, dorsum of head 
greenish. Mesonotum with lateral and 
mesal stripes of greenish gold, the interven- 
ing bands black, purple, and green. Dor- 

sum of abdomen almost entirely greenish 

purple, apical segments with a few lateral 
patches of silvery scales; venter almost en- 
tirely creamy gold, with a mesal greenish- 
purple stripe. Legs, for the most part, pur- 

plish; the middle and hind tarsi with the — 
second, third, and fourth segments white; 

the hind tarsi with the fourth and fifth seg- 
ments white; the femora with the base and 

posterior face of each mostly cream. Wings 

entirely purple scaled. ‘The female geni- 
talia are dorso-ventrally compressed, fig. 57, 
and in this respect the species is quite unlike 

any other Illinois mosquito group. 

Mate.—In size and general color similar 
to female. The tarsi are black, except for 

the fourth segment of the hind tarsi, which 

~. 
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is clothed with dirty white scales. The 
palps are very long and black, fig. 33. Male 

genitalia, fig. 47, fairly simple in general 
structure, resembling in many respects those 

of Culiseta; differing most markedly in 
the shape of the dististyle and ninth tergite. 
We have only a few scattered records of 

this species, all from the southern third of 
the state. Our records from Carbondale 
are based on captures of free-flying adults; 

specimens from Scott Field and Edwards- 
ville were collected as immature stages in 

tree holes in oak-hickory woods. The spe- 
cies has been reported as widespread 
throughout the southeastern states. 

Illinois Records—CarBONDALE: Aug. 7, 1927, 
19; 1941, 24 ; EpwarpDsviL_e: Sept. 24, 1943, 

from tree hole, 19; Scorr Fietp: Aug. 13, 

1942, tree hole, 2 larvae; Aug. 24, 1942, fallen- 

tree hole, 14; Sept. 16, 1942, tree hole, 1 

larva. 

3. URANOTAENIA Arribalzaga 

Individuals in this genus are small. Both 
adults and larvae present a number of dis- 
tinctive characters that set them off readily 

from other mosquitoes in Illinois. Of the 

three species of Uranotaenia known to occur 

in North America, only one has been taken 

in Illinois. 

1. Uranotaenia sapphirina (Osten Sacken) 

Larva.—Fig. 72. Length 5 mm. Head 
elongate, the upper and lower head hairs 
represented by long stout spines. Antennae 

short with a few sharp spines at apex. 

Thorax and first two segments of abdomen 
with long stout lateral hairs, abdominal 
segments 3—7 with only fine tufts of hairs. 
Lateral comb of eighth segment represented 

by a large sclerotized plate bearing a row 

of 8 to 10 teeth on its apical margin. Air 
tube elongate and slender, the pecten dis- 

tinct and containing about 15 spines, the 
ventral tuft large and situated at the end of 
the pecten. Anal segment longer than deep, 

completely encircled by the sclerotized ring, 
the anal gills finger-like, slender, but only 
about as long as the anal segment. 

FremMaLte.—Length of wing 2.5 mm. Palps 

minute and budlike. Head and thorax, in- 

cluding beak, dark-brown scaled; dorsum 

of head, antero-lateral lobe of pronotum, 

patches of scales on the pleurae, a narrow 

line on the extreme edge of the mesonotum, 
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and a narrow mesal line down the prono- 

tum, from near the anterior margin to the 
tip of the scutellum, bright iridescent blue. 

Abdomen dark brown with irregular apical 
patches of dirty white scales at the apex 

of some segments. Legs dark brown, each 

with a small conspicuous knee patch and a 

small patch on upper side of tip of tibia, 
each patch consisting of a cluster of white 

scales. Wings brown scaled, except for a 

line of blue scales covering the stem of 
Cubitus. All the brown scales of the wings 
and legs are iridescent, appearing greenish 

blue in certain lights. 

Mave.—Similar in size and general struc- 
ture to female; in this sex also the palps are 

small and budlike, fig. 32. Genitalia, fig. 

44, with basistyle short and robust and with 

a cluster of five or six longer spines on the 

mesal face; dististyle short, the apex nar- 
rowed and hooked, without conspicuous 

apical seta. Ninth tergite developed into a 

very large bilobed plate that extends over 

the tenth segment and mesosome. 

The larvae of this species, which is wide- 

spread in Illinois, live in permanent or semi- 

permanent ponds, preferring weed-choked 
situations. In northern Illinois they occur 

in several cattail marshes and in southern 

Illinois are usually associated with dense 
marginal growths of Jussiaea, especially 

Fig. 72—Uranotaenia sapphirina, larva. A, 
apex of abdomen, lateral aspect; B, dorsum 

of head. 
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where this plant occurs in combination with 

cattails or other marsh plants. They are 
very much like anopheline larvae in peculi- 

arities of movement when diving or coming 

to the surface. The species appears fairly 
late in the season, apparently in response to 

the warmer waters of the summer season. 

The adults apparently do not bite. Pre- 

sumably they feed on nectar. The females 
lay eggs in irregular rafts on the surface of 

the water. 
This species has a wide range that em- 

braces most of the United States east of the 
Great Plains and has at least scattered rec- 

ords from Minnesota to the extreme south- 

ern states. It has been reported from south- 

ern Illinois by both Chandler (1920) and 
Matheson (1930) and from various local- 

ities in the Chicago area by Gerhard (1910). 
Illinois Records.—Larvae, collected June 3 

to August 27 and many males and 
females, collected May 23 to October 21, are 

from Cahokia (UspHsS), Cairo (UspHs), Camp 
Grant (uspHs), Carterville (uspHs), Chanute 

Field (uspHs), Charleston, Crab Orchard Lake 

(uspHs), East Hannibal, East St. Louis, 

Edwardsville, Effingham, Elgin, Elsah, Fox 

Lake, Fox Ridge State Park, Gibsonia, Gossett, 

Grafton (UsPHs), Granite City (USPHS), Great 

Lakes Naval Training Station, Havana, 
Hecker, Herod, Herrin, Homer, Johnston City 

(uspHs), Lake Glendale, LaRue, Marion 

(uspHs), Mount Carmel, Mount Vernon 

(usPHs), Muncie, Oakwood, Omaha, Ottawa, 

Peoria (USPHS), Putnam, Raymond, Salm, 

Savanna, (UsPHS), Scott Field (UsPHS), Seneca 

(UsPHS), Springheld (uspHs), Starved Rock 
State Park, Sugar Grove, Thomson, Urbana, 

Volo, Wauconda, and White Pines Forest 

State Park. 

4. WYEOMYIA Theobald 

This genus is represented in Illinois by 

only the pitcher plant mosquito, smithit. 

The males are readily identified by the 
curious shape of the dististyle, fig. 46. The 

larvae, fig. 20, have very distinctive charac- 
ters in the structures of the terminal seg- 

ments. 

1. Wyeomyia smithii (Coquillett) 

Larva.—Fig. 20. Length 6 mm. Head 

longer than wide, somewhat ovate, antennae 

short, without conspicuous lateral tufts. 

Dorsum of head with only a few indistinct 
hairs. Body hairs very long. Eighth seg- 

ment with a lateral comb consisting of 

about eight scales arranged in a straight 

3a 
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row. Air tube small, slender, with about 
15 pairs of long single hairs scattered along 
its length. Anal segment almost ringed by 
the sclerotized plate. The apex of this 
plate bears dorsally two pairs of long dou-— 
ble hairs and a single pair of lateral double 
hairs; at the postero-ventral corner of the 

plate is a pair of double or triple hairs. No 
ventral brush is present. The anal gills, 
two in number, are large and sausage shaped; 
a second pair of gills may be represented by 
a pair of small swellings above the base of 
the conspicuous gills. 

Femate.—Length of wing 3 mm. Beak, — 
dorsum of head, mesonotum, and dorsum 

of abdomen almost uniformly covered with 
a mat of iridescent bluish-black scales, — 
Pleurae and venter uniformly covered with — 

creamy or silver scales. Scales of mesono- 
tum forming a dense appressed mat with- 

out setae projecting above it, but with setae 

projecting from beneath it at the sides and 
along the posterior margin. Postnotum with 
a small cluster of minute setae. Legs, for 

the most part, blue black, whitish blue be- 
neath, iridescent; the middle pair may have 

the apical two or three segments predomi- 

nately white scaled, at least on the outer 

face. Wings uniformly deep bluish-brown 
scaled. 

Mate.—Similar in size, color, and struc- 

ture to female. The palps are short and 

abortive as in female. The male genitalia, 
fig. 46, have a long slender basistyle and are 

distinguished from those of all other Illi- 
nois mosquitoes by the curious processes of 

the dististyle. 
In Illinois this little mosquito is found 

only in the tamarack bogs of the northeast-— 
ern corner of the state. The larvae live in 
the water contained in the pitchers of the 

pitcher plant, Sarracenia purpurea Linnaeus. 

The species overwinters as larvae in the 

pitcher plants, and the adults emerge the 

following summer. The females, which lay 
eggs in the pitchers, apparently do not bite. 

The adults are quite active during the day, — 
flying around the pitcher plants. They are 
very difficult to follow in flight; they have 
an irregular and slow flight pattern that 
combines with the gangling legs and irides-~ 
cent color to make it difficult for an observer 

to be sure just how far away they are. The 
development of the larvae is apparently 

very slow. In this respect the pitcher plant 

mosquito resembles the tree hole species. 
The range of the species includes most of © 
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the northeastern states, wherever the 

pitcher plant occurs. Two other species in 
the genus occur in southern Florida. A key 
to the females is given by Roth (1946). 

Illinois Records.—Cepar Lake: in bog, Aug. 

3-6, 1906, Shobe, 32 ; Aug. 6, 1906, 1¢ ; Aug. 

7, 1906, 78, 222. McHenry: Nov. 10, 1927, 

in pitcher plant, H. H. Ross, 3 larvae. VoLo: 

in pitcher plant, July 1, 1942, Ross & Mohr, 
3 larvae; July 3, 1942, Ross & Mohr, 15 larvae; 

July 8, 1942, Ross & Mohr, 2 Q, 2 pupal skins; 
July 19, 1942, Ross & Mohr, 124, 12 ; Oct. 27, 

1943, Ross & Sanderson, 14. 

5. MANSONIA Blanchard 

Modifications in the larva make this 
genus of unique interest. The larval air 
tube forms a sharp piercing structure that 
is inserted into the roots or underwater 
stems of vascular plants; it pierces the air 

chambers of these, and the larva draws on 
the air in these chambers for its respiration. 
Thus, the larva does not need to come to 

the surface for air. Otherwise the larva 
and the adult are very similar to those of 
allied mosquitoes. The eggs are laid as 
rafts on the surface of the water. A single 

species, perturbans, occurs in Illinois. The 
only other United States species are the 
tropical f¢itillans (Walker) and indubitans 

Dyar & Shannon, which are found in south- 
ern Florida (Pratt 1945). The species 
perturbans is placed in the subgenus Cogquil- 

lettidia Dyar. 

1. Mansonia perturbans (Walker) 

Larva—Fig. 73. Head wider than long, 
antennae slender and long, with a fan- 
shaped tuft near middle; dorsum of head 
with many multiple tufts. Thorax and abdo- 

men with many long setae. Eighth segment 
with an irregular row of scales forming the 
comb. Air tube, fig. 18, with a wide base, 

the apical sclerites long and sharp, forming 
a stout piercing organ. Anal segment fairly 

narrow, completely encircled by a sclero- 

tized ring; anal gills pointed, shorter than 
segment. 

FemMate.—Length of wing 4.5 mm. Beak 
with a mixture of brown and pale scales, 

the latter forming an indistinct central ring. 

Dorsum of head and mesonotum with brown 

scales and hair, the mesonotal setae abun- 

dant, long and recurved. Abdomen with a 

mixture of pale and brownish-blue scales, 

the former predominating at the base of the 
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segment, the latter predominating at the 

apex. Femora and tibiae with an irregular 
mixture of brown and pale scales, the poste- 

rior face of femora chiefly cream scaled; 

tarsal segments 2-5 each having the basal 
half white scaled, the apex black scaled; 

basitarsi with a narrow basal band of white 

scales and an irregular central band of white 
scales. Wings with an indiscriminate mix- 
ture of white and brown scales, the scales 

all broad. 

Matve.—In size, color, and general struc- 

ture similar to female. Palps longer than 
beak, the apex of the second segment and the 

entire third and fourth segments with a 
ventral brush. Genitalia, fig. 43, with ninth 

tergite strap shaped and having a pair of 
conspicuous ventral lobes. Basistyle fairly 
stout, its mesal face with few setae and with 

a single long stout beaklike spine. Disti- 

style twisted and angulate at base, narrow, 
expanded, and bladelike at apex, its apical 

spine forming a stout sharp tip. Lobes of 

tenth sternite moderately long and evenly 

toothed. Mesosome short and stout, with 

a row of stout but minute dorsal teeth. 

Wy \\I/ 

Wy Lal 7 / 

Fig. 73.—Mansonia perturbans, larva. (After 

Matheson.) 
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Taken in only a few areas of the state, 
this species is most commonly encountered 
in the marshes of the extreme northeastern 
corner and south to the Chicago area. A 
few other records have been taken extend- 

ing to the southern third of the state. Adult 
records occur from June through August. 
Males have been taken only in the early 
part of this period and suggest that there 

is only a single generation per year in IIli- 
nois. ‘The species is associated chiefly with 

cattails and aquatic sedges. In the southern 

states, pickerelweed, arrowhead, and other 

plants are frequently preferred for larval 

attachment. 

The females are voracious biters, espe- 
cially in the cloudy afternoons and the cre- 

puscular periods. 

Gerhard (1910) recorded this species as 
common and annoying in tracts of woodland 

in the Chicago region and encountered rarely 
on the south side of the city. Specimens 
from Roxana, Danville, and also Algonquin 
were recorded by Matheson (1930). J. Lyell 
Clarke has told me of occasional swarms 

of this species which were very annoying to 

the workers in several industrial plants on 
the south side of Chicago. 

The species is widely distributed through- 

out the eastern United States, from Minne- 

sota to Florida. 

Illinois Records.—Adults, collected May 21 

to September 19, are from Algonquin, Beach, 

Belleville (UspHs), Cahokia (UsPHs), Camp 

Grant (UsPHS), Carterville (UspHs), Danville, 

East St. Louis, Elsah, Grand Tower, Granite 

City (UspHs), Great Lakes Naval Training 
Station, Herrin, Johnston City (UsPHs), Marion 

(uspHs), Oak Park, Peoria (UsPHs), Pere Mar- 

quette State Park, Roxana, Savanna, Starved 

Rock State Park, Volo, and Zion. 

6. ORTHOPODOMYIA Theobald 

The Illinois species of this genus are char- 
acterized by the curious mesonotal pattern 

of the adults, fig. 27, and by the air tube, 
basal sclerite, and anal segment of the larva, 
fig. 17. Two species are known from IIli- 
nois, both of which occur only in tree holes. 

The status of these two species is very puz- 

zling. To date no distinguishing characters 

have been discovered either in coloration of 
the external areas or in the structure of the 
male genitalia. The larvae, however, differ 

quite markedly both in color and in the 
average sclerotization of the seventh and 
eighth abdominal segments. Larvae of both 
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species are practically identical in chaeto- 
taxy and formation of the lateral comb. 

It has been suggested that the color of 
the base of the abdomen would separate 

these two forms in the adult stage. Isolated 
rearings have demonstrated that this differ- 
ence does not hold, at least for Illinois speci- 

mens. It is therefore impossible at present 
to give a key for the specific diagnosis of 
males or females. 

Key To LARVAE 

Head medium to dark brown, body pink; 

segments 6, 7, and 8 usually with dorsal 
sclerotized plates, the plate of segment 

8 frequently extending ventrad to the 
ventral margin of the comb, fig. 17; 
these sclerotized plates may be entirely 
absent=:.).25...).s) eee 1. signifera 

Head capsule very pale yellow to white, 
body white to straw color; segments 6, 

7, and 8 without sclerotized plates... . 

iW oieelere keke ela venend ae 2. alba 

1. Orthopodomyia signifera (Coquillett) 

Larva.—Fig. 17. Length 7 mm. Head 
dark brown, somewhat oval, slightly longer 

than wide; upper and lower head hairs 
multiple and fan shaped, the lower hairs 
close to the uppers and more laterad than 

anteriad; between them is a pair of shorter 
fanlike tufts. Thorax and abdomen with 
many long hairs. Seventh abdominal seg- 
ment frequently with a large dorsal sclero- 

tized shield, which may be reduced to a pair 

of small dorsal sclerites or even be entirely 
absent. Eighth segment usually with a large 
dorsal sclerotized shield; this may be so 

large that it extends to the ventral end of 
the lateral comb but it may be much smaller 
or in rare individuals practically absent. 
Lateral comb consisting of two distinct 

series of scales, an anterior row of 15 to 20 

small scales and a posterior row of about 5 

very large long scales. Air tube about three 
times as long as wide, having no pecten but 

having a large ventral tuft just before mid- 
dle. Anal segment with a basal barlike 

sclerite, the main portion of the segment 

completely surrounded by the sclerotized 
ring and with pointed gills, the upper pair 
much longer than the segment, the lower 
pair about as long as the segment. 

FemaLe.—Length of wing 4 mm. Entire 
body principally dark brown to black scaled, 
dull and velvety. Beak and palps with irreg- 
ular rows of white scales, dorsum of head 
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with scattered white scales and a prominent 

row around posterior margin of eyes. Meso- 

notum with narrow but sharp lines of white 

scales, fig. 27. First abdominal tergite and 

base of second usually white scaled. Femora 

with a scattering of white scales, tibiae with 

irregular lines of white scales. Tarsi black, 

the anterior pair with a minute white patch 

at end of basitarsus, the middle pair with 

patches of white at base of apex. Basitar- 

sus and the hind pair with basal apical 

patches on the first four tarsal segments 

and on the dorsum of the last segment. 

The white bands on only the first two tar- 

sal segments of the hind legs are wide 

enough to form conspicuous bands. Wings 

with a conspicuous mottling of white scales 

that form definite patches on the base of the 

anal vein and around the point where Res 

and Re: divide from each other. 

Mave.—Size, color, and general struc- 

ture essentially as for female. Palps elon- 

gate, as long as beak, black scaled, without 

tufts, but apical segment with 15 or 20 fairly 

long stiff setae projecting irregularly on all 

sides. Male genitalia as in fig. 45. Ninth 

tergite mostly membranous, without definite 

ventral lobes. Tenth sternite of medium 

length, ending in a series of three or four 

closely appressed teeth. Mesosome about 

as long as tenth sternite, with short lateral 

teeth near apex. Basistyle elongate, with a 

ventral mesal cluster of stout setae; at its 

base is a mesal arcuate lobe that bears an 

even cluster of stout setae. Dististyle slen- 

der and elongate, tipped with a short stout 

seta that is truncate at apex, the end appar- 

ently with a cone-shaped hollow. 

Widely distributed over Illinois, this spe- 

cies breeds exclusively in tree holes. The 

egus are laid singly at the water’s edge and 

hatch in a few days. As seems true with all 

the tree hole mosquitoes occurring in this 

latitude, the larvae apparently grow rather 

slowly. Emergence of adults begins toward 

the end of June and continues through the 

summer. Apparently females of the species 

bite humans only on rare occasions and are 

not a pest. Superficially the adult resem- 

bles the yellow-fever mosquito, dedes 

aegypti. The adults can usually be found 

most readily sitting in and around tree cavi- 

ties. 

The species is widely distributed through- 

out many of the eastern states, although it 

does not occur much farther north than 

Illinois. 
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To date, all but one of the larval colonies 
of this genus that we have encountered in 
Illinois have been those of signifera. For 

this reason we have tentatively considered 

all field-collected adults of Orthopodomyia 

to be of this species. 
This species was reported from the Chi- 

cago area by Gerhard (1910) as Bancroftia 
signifera and from Urbana by Matheson 

(1930). 
Illinois Records.—Larvae, collected June 29 

to July 3, and adults, collected June 5 to Sep- 

tember 30, are from Cahokia (uspHs), Des 

Plaines, East St. Louis, Galesburg, Glencoe, 

Havana, Mahomet, Onarga, Ridge Lake, Scott 

Field (uspHs), Thebes, and Urbana. 

2. Orthopodomyia alba Baker 

Similar to signifera in adult characters 

and in general characteristics of the larva; 
differing as outlined in the key. Only a 
single colony of this species has been encoun- 

tered in Illinois. It was found in a tree hole 
—in a soft maple tree at Onarga, where it 

occurred with signifera. This dual colony 

has persisted for several years, the alba 

larvae slightly more abundant than the szg- 
nifera larvae. Individual rearings from 

this colony established the similarity in color 

of the adults of the two forms. 

7. CULISETA Felt 

Only two species of this genus have been 

taken in the state. A third species, melanura 

(Coquillett), is widespread to the east and 

south. he few remaining species of the 

genus are northern or western in distribu- 

tion. The eggs are laid in rafts on the sur- 

face of the water. The adults resemble large 

specimens of Culex, but the larvae are read- 

ily distinguished from other mosquito larvae 
by the large basal tuft on the air tube. 

Key 10 SPECIES 

LARVAE 

Tube short and stout, fig. 74......- 1. inornata 

Tube longer and slender, fig. 75. .2. morsitans 

FEMALES 

Tarsi without pale rings on the segments... . 
Be are Ciok notes Sine ee 1. inornata 

Tarsi with faint whitish rings at both ends 

of the: segments. ....5..-.--- 2. morsitans 

MALES 

Mesosome consisting of a pair of long, slender 

black rods tipped with a small membranous 

PIECE MPA 7 Shera faite where Hledehace 1. inornata 
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Mesosome wide, bulbous in central portion 

and only lightly sclerotized, fig. 77....... 

er REEOECICT a DLT Pea Ne AOR Rear 2. morsitans 

1. Culiseta inornata (Williston) 

Larva.—Fig. 74. Length 10 mm. Head 
capsule wider than long, upper and lower 

head hairs fan shaped, the lower ones usu- 

ally quadruple, the upper ones with about 

eight rays; in front of the upper hairs is an 
accessory pair of tufts, each with about four 

hairs. Hairs of thorax and abdomen of only 
medium length. Eighth segment with a tri- 
angular comb consisting of about 50 scales. 
Air tube fairly long, a little over three times 
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as long as wide; pecten long, the basal 10 
to 12 scales sclerotized and dark, the re- 
mainder longer, hairlike, and almost color- 

less; ventral tuft composed of about eight 
long stout hairs situated near the base of 
the air tube on the ventral aspect mesad of 
the pecten. Anal segment completely en- 
circled by sclerotized ring; anal gills long 
and tapering, longer than segment. 

FEMALE.—Wing length 6 mm. _ Beak, 
head, mesonotum, and most of legs a mix- 

ture of brown and gray scales; pleurae, ven- 
ter of abdomen, and ventral face of most 
of legs with gray or cream-colored scales 
predominating. Dorsum of abdomen with 
basal bands of cream and tawny scales, apical 

Larvae of Culiseta 

Fig. 74.—C. inornata: A, dorsum of head; 
B, apex of abdomen. 

Fig. 75.—C. morsitans: A, dorsum of head; } 

B, apex of abdomen. 
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portion brown scaled. Wings mostly brown 

scaled but with a mixture of tawny scales 

along most of the anterior veins. In some 
specimens Costa and Radius almost entirely 
tawny scaled; in these the legs may be pre- 
dominantly tawny scaled throughout. 
Mave.—Form slender compared to that 

of female. Pattern in general similar to 

‘Gas 
76C 

IMPATIENS 77¢ 
MORSITANS 

- 77B 

INORNATA 

of Culiseta. Figs. 76-78.—Male genitalia 
A, genital capsule, ventral aspect; B, meso- 
some, dorsal aspect; C, lobe of tenth sternite, 

lateral aspect. 

that of female but with the cream and tawny 

scales replaced almost entirely by lemon 

scales, with little or no banding on the dor- 

sum of the abdomen but with the eighth 
tergite almost entirely yellow scaled. Palps 

longer than beak, slender, and without con- 

spicuous brushes, both palps and beak largely 
yellow scaled, except at tip. Genitalia, fig. 

78, with basistyle fairly long, robust, and 
tapering, with a small meso-basal area bear- 

ing a dense patch of setae. Dististyle slen- 
der, tipped with a pair of short stout tooth- 
like setae. Lobes of tenth sternite ending 
in a few sharp teeth, much fewer than in 

impatiens (Walker), fig. 76. Mesosome 
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composed of two long sclerotized plates with 
a slender membranous tip. 

One of the common marsh mosquitoes in 

Illinois, this species is most abundant in the 

northeastern quarter of the state, where it 

is found in numbers in almost every marsh. 

Farther south it occurs in marshes, sink 
holes, stump holes, and artificial ponds. In 

Illinois the species apparently has an early 

spring and late summer generation with a 

fairly definite period of inactivity during 
the hottest period of the summer. The two- 
brooded condition is especially pronounced 

in southern Illinois, where the first wave of 

adults comes out in April and early May 
and the next in September and October. 

The eggs are laid as rafts on the surface of 

the water. The adults apparently overwin- 

ter and are frequently encountered entering 
houses, presumably to hibernate, during 

warm days of November and December. In 
early spring the overwintered females bite 

ferociously, but during the summer this 

species does not seem to constitute much of 

a pest even in those regions where it is 
abundant. 

Very common throughout almost the en- 
tire United States, the species is essentially 
a winter form in the extreme southeast, 

according to King, Bradley, & McNeel 

(1939); in higher elevations of the Rocky 

Mountains it is primarily a midsummer 

torm. Illinois presents an interesting inter- 

mediate between these two extremes. 
The species was recorded from the vicin- 

ity of Chicago under the name Culiseta con- 
sobrinus (Robineau-Desvoidy) by Gerhard 

(1910). Matheson (1930), who recorded 

it as common and widespread in Illinois, 
listed several localities. In the same paper 

he listed a male from Carbondale, Illinois, 

as Theobaldia impatiens (Walker); the 

cleared genitalia of this specimen show that 
it is a typical specimen of Culiseta inornata. 

Illinois Records.—Larvae, collected April 6 

to October 22, and adults, collected March 16 

to November 16, are from Algonquin, Alton, 
Amboy, Antioch, Cache, Cahokia (UsPHs), 

Cairo (usPHs), Camp Grant (UsPHS), Carbon- 

dale, Carterville (usPHs), Cottage Grove, Crab 

Orchard Lake (UspHs), Dupo, Durand, East 

Moline (uspHs), East Peoria (UsPHs), East 

St. Louis, Effingham, Eldorado, Elk Grove, 

Elsah, Farmer City, George Field (uspPHs), 

Gilman, Glencoe, Grand Tower, Granite City 

(uspHs), Grantsburg, Great Lakes Naval 

Training Station, Harrisburg, Havana, Hazel- 

crest, Herod, Herrin, Highland, Hinsdale, Kan- 
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kakee, Karnak, Keithsburg, Makanda, Marion 

(uspHs), McLean, Mazon, Mill Shoals, Mis- 

sissippi Palisades State Park, Momence, 

Mount Vernon, Mount Zion, Muncie, Neoga, 

New Boston, Orland Park, Palatine, Palos 

Park, Pere Marquette State Park, Ravinia, 

Rockton, Roxana, St. Jacob, Savanna (USPHS), 

Scott Field (uspns), Seneca (USPHS), Spring- 

field (uspus), Starved Rock State Park, Urbana, 

Wadsworth, Waltersburg, Ware, Waukegan, 
White Heath, Willow Springs, Wolf Lake, 

Woodstock, and Zion. 

2. Culiseta morsitans (Theobald) 

Larva.—Fig. 75. Length 9 mm. Head 
very wide, almost rectangular. Upper head 

hairs usually four or five branched, lower 

head hairs double and extremely long; be- 
tween them is a pair of extremely minute 

hairs. Antennae long and curved with a 

large tuft near apex. Thorax and abdo- 
men with many very long hairs. Eighth 

segment with large triangular lateral comb 
consisting of about a hundred minute scales. 
Air tube extremely long and slender, nearly 

seven times as long as wide; pecten consist- 

ing of only a few flat teeth on basal fourth; 
ventral tuft on ventral margin at extreme 

base. Anal segment entirely enclosed by 

sclerotized ring, with hairs of ventral brush 

arising through ring; anal gills slender and 
pointed, about as long as segment. 

Femae.—Length of wing 5 mm. Color 
dark bluish brown, the dorsum of head 

mostly gray scaled, mesonotum with a few 
small spots and lines of gray scales. Dorsum 
of abdomen with a basal gray band on each 
segment, the apical portion of the segments 

brown scaled. Legs almost entirely bluish- 
brown scaled with faint but distinct narrow 

rings at the base of most of the tarsal seg- 
ments. Wings entirely blue-brown scaled. 

Mate.—Similar in size and color to 
female. Palps elongate, differing markedly 
from those of inornata in having long ven- 

*tral brushes at the apex of the second and 

on all of the third and fourth segments. 

Genitalia similar in general outline to those 
of inornata, differing markedly in the shape 

of the mesosome, which is bulbous, sinuate, 

and not heavily sclerotized, fig. 77. 
This is a northern species, which we have 

taken in Illinois only in a tamarack bog 
near Antioch. A single larva was taken 

on the edge of the bog, June 4, 1943, Ross 
& Sanderson; subsequent collecting during 

the same year failed to disclose additional 
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specimens. The next year the bog was vis- 
ited on April 19, and scattered specimens 

of the larva were found in the cool, shaded 
pools around the base of the old tamarack 
hummocks. Efforts to rear some of these — 

specimens were not successful. The speci- 
mens were transported to Urbana, where 
at the time fairly high temperatures pre- 

vailed, and all the larvae died. It is interest- 
ing to note that larvae of several species of 
Aedes, brought back at the same time and 

given the same treatment, emerged without 
difficulty. On a subsequent visit to the bog 
on May 19, 1944, larvae were found in the 

same place and apparently completely full 

grown. On this occasion, jars in which 
larvae were placed were wrapped in moist 

cloths for the trip to Urbana and after- 

wards were kept in a water bath at a tem- 

perature of about 60 degrees F. These 
larvae matured and transformed slowly but 

successfully. 

Although no other records for Illinois 
have been taken, we have in the collection a 

female from Lake Delavan, Wisconsin, and 

two females from Minocqua, Wisconsin, 

which are of this same species; these were 

incorrectly recorded as impatiens (Walker) 
by Matheson (1930). 

8. CULEX Linnaeus 

The eight species of this genus that occur 
in Illinois have a continual series of gener- 
ations throughout the warmer months of the 
year. The females lay their eggs in rafts 

on the surface of the water. The species 
frequent still or semistagnant water of all 
types and may be found even in lakes of some 

size, the larvae breeding in masses of float- 
ing or emergent vegetation. Usually the 
larvae are taken in association with anoph- 

eline larvae. 
The genus as a whole is tropical or sub- 

tropical in distribution. Many North Amer- 

ican species occur in the southeastern states, 

southwest Texas, and southern California. 

In the Neotropical region, the genus is rep- 
resented by a very large number of species. 

During the period 1941-1945 concerted 
investigations of the mosquito fauna of the 
southern areas of the United States led to 
the discovery of several species of Culex 

hitherto recorded only from the Neotropical — 
region. A digest of these and allied Nearc- 
tic species is given in two papers, one by 

W. W. Wirth (1945) and the other by 
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Figs. 79-81.—Larvae of Culex. A, apex of abdomen, lateral aspect; B, dorsum of head. In figs. 

81 and 85, the ventral tufts are shown for both sides of the air tube. In other illustrations, tufts 
of only one side are shown. 
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Figs. 82-84,—Larvae of Culex. 4, apex of abdomen, lateral aspect; B, dorsum of head. q 
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Pratt, Wirth & Denning (1945). These 

papers supplement the work of Roth (1943) 

on the Nearctic species of Culex. 

The genus is divided into many subgenera, 
three of which are represented in Illinois. 

Key To SPECIES 

LARVAE 

1. Antennal tuft near middle, fig. 79...... 
oo aR Gn Rs pena 2. restuans 

Antennal tuft considerably beyond middle, 

ROPEMRR ec ne Grote sie actos ais cians GlaeaeeD 

Ross: Mosourrors oF ILLINOIS 43 

Comb scales forming a patch; body only 
sparsely spiculose; upper head hairs 

doublevor triple... <2 «%' 8. peccator 
5. Air tube very long and slender, fig. 84, 

from six to eight times as long as width 

at end of pecten; tufts scattered and 

Vl Sr ean rc eemehs Crem aeeei 5. salinarius 

Air tube either not more than five times 

as long as wide, fig. 82; or with strong, 
clustered tufts, fig. 81...... 

6. Air tube usually six times as long as width 
at end of pecten, sinuate but of almost 
uniform thickness throughout, and with 

Fig. 85.—Culex erraticus, larva. 

2. Both pairs of head hairs long and single, 

an occasional hair double, fig. 80..... 

RS os Sete aie ii co's tatedcve oe ee 1. apicalis 

One or both pairs of head hairs either 
multiple, fig. 82, or very short, fig. 85 

3. Lower head hairs long and single, uppe1 
short and double to multiple, fig. 85. . .4 

Lower head hairs triple to multiple, similar 
to upper head hairs, both pairs long, 
“SIE, SDN Beg Aba Ooh het 5 

4. Comb scales arranged in an irregular 

single or double row; body densely 

spiculo-pilose; upper head hairs each 

with four or more branches; fig. 85... 

> 2 SENSES enantio be aye 7. erraticus 

A, apex of abdomen; B, dorsum of head. 

all tufts near ventral margin, fig. 81.. 
Soi ORAS Cle XE ey BEA DIO 6. tarsalis 

Air tube usually three and one-half to five 
times as long as width at end of pecten, 

somewhat vasiform, definitely thickest 
near end of pecten; penultimate tuft 
distinctly more dorsal than, and out of 

7. Air tube usually four to five times as long 
as wide; two basal pairs of hair tufts 

with a maximum of three or four 
branches each, fig. 82....... 3. pipiens 

Air tube usually less than four times as 
long as wide, two basal pairs of hair 
tufts with 5-to 10 branches each, fig. 83 

RE ae eles onerssduarane 4. quinquefasciatus 
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FEMALES 

Beak and hind tarsi with white bands; 

mesonotum with white lines, fig. 864. . 
PSE ruc ec ae een OSES 6. tarsalis 

Beak and hind tarsi entirely dark; meso- 

notum with pale dots but without white 
lines on central portion............2 

Dorsum of abdomen with apical white 

bands or apical lateral spots on some of 

the segments, and without basal bands. 
a ahiesapel afar ues stca any haseh Gahanna cas 1. apicalis 

Dorsum of abdomen with basal bands but 

Soya 

Fig. 86.—Dorsum of Culex females. A, C. 
tarsalis, thorax and abdomen; B, C. pipiens, 

abdomen; C, C. quinquefasciatus, abdomen. 

Fig. 87—A, Culex restuans, scales on wing 
vein R.; B, C. erraticus, scales on wing vein 

Ry and R2. 

Ittinois NaturaAt History 

us 

Survey BULLETIN Vol. 24, Art. 1 

Scales of veins Rz and Rs very long and 
slender, fig. 874, similar to scales on 
stem of R, (examination of wing mount 
under a compound microscope is best 

method for seeing this character)... .4 
Scales of veins Rz and Rs; shorter and 

wide, fig. 87B, contrasting with long, 

slender scales on stem of Rs........ 7 
Abdominal tergites with dingy basal bands 

of yellowish or brownish scales, the 
bands usually irregular and narrow... 

ola a al sc Sch aie) ale ons eee 5. salinarius 
Abdominal tergites with bright and con- 

spicuous basal bands of white scales, 
the central bands wide, fig. 86B, C...5 

Abdominal dorsal white bands usually 

deep and crescentic, the bands not ex- 
tending to edge of dorsum, fig. 86C.... 
Se Asa oe ee ke ee 4. quinquefasciatus 

Abdominal dorsal white bands usually 

shallower, fig. 86B, or with posterior 
margin straight, extending to edge of 
dorsum 

Mesonotum usually with a pair of central 

pale:spots. .. )<22s)an see 2. restuans 
Mesonotum always without any pale spots 

J oyiedhe auw Sono Soe eos 3. pipiens 

Occiput with a large mesal triangle of 

narrow scales, the area between this tri- 

angle and eyes covered with wide, over- 
lapping scales........... 7. erraticus 

Occiput entirely covered with wide over- 
lapping scales except occasionally for a 
narrow mesal line of narrow scales... 
DOR Uae a 8. peccator 

MALES 

Basistyle globular and _ short; subapical 

lobe divided into two or three individ- 

ual long stalks, figs. 94, 95......... 2 

Basistyle elongate, tapering at apex; sub- 
apical lobe only slightly, if at all, sub- 

divided, figs. 88-93............-. 3 

Dististyle narrow and only slightly curved ; 
subapical lobe with upper stalk slender, 

leaflet regular in shape and of moder- 
ate) size, fig. 9955s" hyeteuemene 7. erraticus 

Dististyle wide, abruptly angled just be- 
yond middle; subapical lobe with upper 

stalk stout, leaflet very large and with 
irregular outline, fig. 94... .8. peccator 

Middle mesosomal plates armed with a 

cluster of stout sclerotized teeth, figs. 
92 O38 esvecs ao) alletetel e Somh ble eta eee 4 

Middle mesosomal plates not toothed, in 

some species not evident, figs. 88—91.. 

Inner mesosomal plates with apical half 
expanded; middle plates with basal 
projection, a, curved back and up under 

teeth, fig. 92, and without a ventral 
blade paralleling inner plates........ 

Be Pai area D IS C 5. salinarius 
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“if --5N'- 90B 
QUINQUEFASCIATUS 

| ie 

TARSALIS 

vl i 94A 

, 
ERRATICUS 

Figs. 88-95.—Culex, male genitalia. 4, claspers, lateral aspect; B, mesosomal structures, 

dorsal aspect; C, ventral view of capsule. Abbreviations: s, apex of tenth sternite; r, basal 
arm of tenth sternite; m, middle and, m, inner mesosomal plates; a and 4, as in text. 
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Inner mesosomal plates narrow and blade- 
like, apex curved laterad and paralleled 

by a ventral blade of middle plates; 
middle plates with basal projection, a, 

projecting only laterad, fig. 93....... 
FL Cah CaCO Ota CE 6. tarsalis 

5. Inner mesosomal plates forming a V- or 

U-shaped structure, middle mesosomal 
plates also well developed, terminating 
in a sickle-shaped process, figs. 89, 90 

Inner and middle mesosomal plates not 

separate from each other, together rep- 

resented by a single structure, figs. 88, 

I Deg Sail So Ie EMC ty- a CuEPER SACRE PIS ttre Uh 

6. Rods of inner mesosomal plates divergent, 

forming a V-shaped structure, fig. 89. . 

RC CP On cpa ea RO AD 3. pipiens 

Rods of inner mesosomal plates conver- 

gent, forming a U-shaped structure, fig. 

D0 ienctag tan ays akc ehoes 4. quinquefasciatus 

7. Inner mesosomal plates with apexes form- 

ing a pair of stout rods curved laterad 
at apex, fig. 91; brush of tenth sternite 

bushy eiteecty gies alin wheneceteeue 2. restuans 

Inner mesosomal plates with apexes form- 
ing a pair of round serrate lobes; the 

entire structure forms a_ sclerotized 

oval; brush of tenth sternite comblike, 

LEB Beh chad Sate sense sieienatete 1. apicalis 

Subgenus Neoculex Dyar 

This subgenus is characterized by the api- 

cal abdominal bands on the abdomen. The 
male genitalia have the basistyles elongate, 

and the middle and inner mesosomal plates 

are represented by a single structure, fig. 88. 

1. Culex apicalis Adams 

Larva.—Fig. 80. Head broad and short, 

antennae long, with long apical setae and a 

large tuft situated close to the apex. Upper 

and lower head hairs single and very long. 

Eighth segment with a triangular comb of 

about 50 scales. Air tube long and slender, 

at least 10 times as long as width near the 
middle of pecten; pecten composed of 10 or 

more weak scales, beyond which are six or 
seven ventral tufts. 

FEMALE.—Length of wing 2.5 mm. Head 
and thorax almost entirely light brown. 
Abdomen dark bluish brown with, usually, 

a narrow band of white scales along the 
apical margin of each segment; these bands 

may be interrupted in the middle of the seg- 

ments, or completely absent on the basal 

four or five segments, but are always dis- 
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tinct on the sixth. Legs with tibiae and tarsi 
entirely bluish brown, femora chiefly cream 
color with dark scaling on the upper surface. 

Wings entirely bluish-brown scaled. 
Mave.—Similar to female. Palps long 

and with an extensive apical brush. Male 
genitalia as in fig. 88. Basistyle slender, 
with a distinct subapical lobe bearing a pair 

of long sinuate narrow processes and a pair 
of shorter spurs. Tenth sternite with an 

apical row of truncate comblike setae. Mid- 

dle and inner mesosomal plates apparently 
fused to form a heavily sclerotized oval 
structure beyond which project serrate 
edges of the ends of the middle plates. 

Of the Illinois species of Culex, this is the 
earliest. The larvae are to be found soon 
after the early spring dedes emerge; in 

southern Illinois in the latter part of April, 

in northern Illinois in early June. Appar- 
ently a cold water form, the species practi- 

cally disappears during the hot summer 
weeks but reappears during the cooler weeks 

of late summer and early autumn. The 
larvae show a decided preference for open 

marshes or moderately shaded pools with 
clear water. The species is found through- 
out Illinois and has a wide distribution over 

most of North America. It is seldom 
noxious to man. 

Illinois Records.—Larvae, collected April 
17 to October 17, and adults, collected April 

28 to October 6, are from Albion, Algonquin, 
Alma, Belleville (UuspHs), Cache, Cairo 

(uspHs), Calvin, Camp Ellis (uspHs), Camp 

Grant (uspHs), Carbondale, Carterville 
(uspHs), Central City, Chanute Field (UsPHs), 

Clinton, Cottage Grove, Crab Orchard Lake 

(uspHs), Dixon Springs, Downs, Dupo, 

Durand, East St. Louis, East Dubuque, Ed- 
wardsville, Effingham, Eichorn, Elsah, Ep- 

worth, Giant City State Park, Gorham, Gossett, 
Grafton (uspHs), Grand Tower, Granite City 
(uspHs), Grantsburg, Great Lakes Naval 

Training Station, Halfday, Herod, Herrin, 

Joetta, Johnston City (uspHs), Kappa, Kar- 

nak, Keithsburg, Lake Villa, Lake Zurich, 

La Rue, Lawrenceville (UsPHS), Marion, 
Michael, Mill Shoals, Morris, Mount Carmel, 
Mount Vernon (uspHs), Mulberry Grove, Mun- 

cie, New Boston, New Haven, Oakwood, 
Olney, Omaha, Palos Park, Pere Marquette 

State Park, Princeton, Raymond, Rockville, 

Rockwood, Rosecrans, St. Jacob, St. Joseph, 

Savanna, Scott Field (UsPHs), Seneca (USPHS), 

Shawneetown, Springfield, Starved Rock State 

Park, Sugar Grove, Thomson, Urbana, Utica, 
Vienna, Volo, Wadsworth, Waltersburg, Ware, 

Wauconda, West Vienna, White Heath, Wil- 

low Springs, Yellow Springs, and Zion. 
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Subgenus Culex Linnaeus 

In this subgenus the scales on vein R: 

and Rs are slender and elongate, similar to 

the scales on the stem of R: and Res, fig. 
874. In the males, the genitalia usually 
have the basistyle elongate and the middle 
and inner mesosomal plates differentiated 

as two pairs of processes. 

2. Culex restuans Theobald 

Larva.—Fig. 79. Head moderately long. 

Antennae shorter than head, each antenna 
having short apical spines and a short tuft 
situated near middle. Preantennal tuft 

short and multiple. Upper and lower head 

hairs multiple and long. Eighth segment 

with triangular comb of about 30 or 40 

scales. Air tube elongate, nearly five times 
as long as greatest width, slightly enlarged 
near middle and tapering to apex; pecten 

composed of 10 or more weak scales, beyond 
which there are two long setae and a short 

tuft on each side. 

FemMALe.—Length of wing 4+ mm. Head 
and mesonotum bright brown. Mesonotum 

usually having an indistinct band of cream 

scales around anterior and lateral portions 

and around scutellum; usually with a pair 

of spots of cream color about the middle 

of the sclerite. Dorsum of abdomen bluish 
brown, each segment with a basal bright 
cream band which has a nearly straight pos- 

terior margin. Legs with tibiae and tarsi 
entirely dark, femora cream, frequently with 

upper and outer areas dark. Wings entirely 

dark scaled. 
Mave.—Similar in size, structure, and 

general color to female. Palps elongate, 
with an extensive apical brush. Male geni- 

talia, fig. 91, similar in shape of basistyle, 
subapical lobe, and dististyle to those of 
pipiens, fig. 894. Tenth sternite with a 

dense brush of narrow setae and with a 

moderately developed basal arm. Middle 
and inner mesosomal plates apparently fused, 

each side with a broad base, with one or two 

lateral bumps, and with a long apical proc- 

ess curved sharply laterad at tip. 

In Illinois this species is one of the most 

common mosquitoes in unstocked fish ponds, 

rain barrels, semidomestic water holes, and 

pools of many types, especially those with 

abundant humus. It is distributed over the 
entire state. It occurs nearly as early in the 
season as apicalis and continues breeding 
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throughout the summer and into early 
autumn. Although it has been recorded as 

a painful biter, some observers believe that 

it bites little. Judged from our own experi- 
ence, this species is seldom annoying; cer- 
tainly it is not such a persistent and vicious 

biter as erraticus. Widespread throughout 

the eastern and central states from the 

Atlantic seaboard to the Rocky Mountains, 
restuans extends southward to the Gulf. 

Illinois Records.—Larvae, collected April 

17 to October 14, and many males and females, 

collected April 19 to November 23, are from 
Algonquin, Alton, Anna, Aurora, Belleville 
(usPHS), Cahokia (uspHs), Cairo (USPHS), 

Calvin, Camp Ellis (uspHs), Camp Grant 

(usPHS), Carbondale (uspHs), Carmi, Carter- 

ville (USPHS), Chanute Field (UspHs), Charles- 

ton, Chester, Clinton, Cottage Grove, Crab 

Orchard Lake (uspHs), Danville (uspPHs), 

Durand, East Peoria (usPHs), East St. Louis, 

Elk Grove, Epworth, Forest City, Forest Glen, 

Fox Lake, Galesburg (UspHs), George Field 

(usPHS), Gorham, Grafton (usPHs), Grand 

Tower, Granite City (uspHs), Great Lakes 

Naval Training Station, Halfday, Havana, 
Herrin (uspus), Hoopeston (UsPHs), Johnston 

City (uspHs), Kappa, Karnak, Keithsburg, 

Lake Villa, La Rue, Lawrenceville (uspHs), 

Marion (uspHs), Maroa, Milford (uspHs), 

Mount Vernon (uspHs), Mount Zion, Muncie, 
New Haven, Oakwood, Olney, Orland Park, 

Palos Park, Pere Marquette State Park, Pitts- 

burg, Pittsfield, Princeton, Ravinia, Reynolds- 

ville, Ridge Lake, Rising Sun, Riverside, Rock- 

ford, Rock Island (uUspHs), Roxana, Russell- 

ville, Salem, Savanna (uspHs), Scott Field 

(USPHS), Seneca (USPHS), Shawneetown, Sko- 

kie, Springfield (uspHs), Starved Rock State 

Park, Summerdale, Urbana, Vienna, Wads- 

worth, Waltersburg, Ware, Waterloo, White 

Heath, Willow Springs, Winnetka, Wolf Lake, 

and Zion. 

3. Culex pipiens Linnaeus 

Larva.——Fig. 82. Head moderately wide, 
with fairly long apical bristles and a thick 

tuft situated near apex. Upper and lower 

head hairs multiple, as long as, or slightly 
longer than, the preantennal tuft. Eighth 

segment with triangular comb composed of 

30 or 40 small scales. Air tube nearly four 

and one-half times as long as its width at 

end of pecten; pecten composed of about 10 

weak scales; between the end of the pecten 

and apex of tube are four tufts on each 

side, one of them considerably more dorsad 
than the others; these tufts are long and usu- 

ally composed of three hairs. 
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FEMALE.—Length of wing 3.5 mm. Head 
dark bluish brown with scattered gray scales 

on dorsum. Mesonotum entirely brown. 

Dorsum of abdomen bluish brown, each seg- 

ment with a basal band of white scales; 
these bands moderately narrow, usually ex- 
tending the full width of the segment and 
having the posterior margin irregular or 
nearly straight across; the bands on seg- 
ments 3-6 should be used as examples. Legs 
with tibiae and tarsi black or dark, femora 
cream with dorsal or outer portions dark. 

Mate.—Size, color, and general structure 

as for female. Palps elongate, with an 
extensive apical brush. Male genitalia, fig. 
89: basistyle slender, its subapical lobe prom- 

inent, with a short leaflet and several 

bristles and spines; dististyle slender and 

curved. Tenth sternite with an apical brush 

of fairly short pointed spines, its basal arm 

slender and short, sometimes poorly devel- 
oped and inconspicuous. Middle mesosomal 

plate with two lobes, an irregular sclerotized 
basal lobe, a, and a sickle-shaped apical lobe 

that has a sclerotized apical edge and a 

membranous area below this. Inner meso- 
somal plate composed of a single straight 

blunt blade on each side, the two forming a 
V-shaped structure. 

Known as the northern house mosquito, 

this species is common over all of Illinois. 
The larvae frequent practically all types 

of domestic and semidomestic pools, such as 

rain barrels, tar buckets, fish ponds, clogged 

drains, and containers of various descrip- 

tions. The adults are persistent but wary 
biters, especially annoying at night in gar- 

dens or houses. The species occurs through- 

out the season, from late spring until early 

autumn. In garden pools it frequently 

occurs in company with restuans and quin- 

quefasciatus. It is one of the easier species 

to control by the use of clean-up measures 
directed against the semidomestic type of 
water containers in which this species breeds. 

The northern house mosquito is widely 

distributed over most of the temperate 
regions of the world having at least moder- 

ate rainfall. In the eastern states it extends 

south of Illinois into the northern portion of 

the southern states. 

Illinois Records—Larvae, collected from 

May 3 to September 15, and many males and 

females, collected from May 6 to November 
15, are from Algonquin, Belleville (USsPHs), 

Cahokia (UspHs), Cairo (UsPHs), Camp Ellis 

(UsPHS), Carbondale (UspHs), Carmi, Carter- 
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ville (uspHs), Central City, Chanute Field 
(uspHs), Charleston, Chicago, Clinton, Cottage 
Grove, Crab Orchard Lake (UsPHs), Danville 

(UsPHs), Decatur (UsPHs), Dwight, East St. 
Louis, Edwardsville, Elsah, Forest Glen, Gales- 
burg (uspHs), George Field (uspHs), Gibson 

City (uspHs), Grafton (UsPHs), Granite City 

(uspHs), Great Lakes Naval Training Station, 
Havana, Herrin, Hoopeston (UsPHs), Johnston 

City (UspHs), Lawrenceville (UsPHs), Marion, 

Metropolis, Mound City, Mounds, Mount Car- 

mel, Mount Vernon (usPHs), Palos Park, Peoria 
(usPHS), Ravinia, Raymond, Rockford (usPHs), 
Rock Island (usPHs), St. Jacob, St. Joseph, 

Savanna (uUsPHS), Scott Field (UspHs), Seneca 
(usPHs), Springfield (UsPHs), Urbana, Vienna, 
Ware, Willow Springs, and Zion. 

4. Culex quinquefasciatus Say 

Larva.—Fig. 83. Very similar in size, 
shape, and general structure to larva of 

pipiens. ‘There is often considerable dif_f- 

culty in separating specimens of the two 

species. Material of guinquefasciatus col- 

lected in Illinois is distinguished by the fol- 
lowing combination of characters: air tube 
only about three and one-half times as long 
as its width at end of pecten; tufts on air 

tube usually with four or more branches 
and usually markedly shorter than greatest 
width of air tube. The gills of both species 
vary in length. 

ADULTS.—Similar in almost all respects 
to pipiens adults. The female usually has 
definite-shaped basal bands on the abdomi- 
nal tergites; in quinquefasciatus the bands 

are deeper than in pipiens and taper off com- 
pletely at the edge of the dorsal aspect. 
Female specimens are encountered, however, 

in which it is difficult to distinguish between 
the two species either on this character or 

any other. The male genitalia are very sim- 
ilar to those of pipiens in general conforma- 
tion. Those of quinquefasciatus are dis- 

tinguished as follows, fig. 90: the distal lobe, 
b, of the middle mesosomal plates is larger 
and extends farther laterad than in pipiens; 

and the arms of the inner mesosomal plates 

make a U-shaped structure with converging 
arms (diverging arms in pipiens). 

Culex quinquefasciatus, the southern house 

mosquito, occurs regularly in the southern 
third of the state but has been taken only 
sporadically northward. Light trap collec- 
tions indicate that this species does not 
appear in numbers until July or August 
and usually disappears soon after the first 
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cool weather in September. The larvae 

frequent the same types of domestic and 

semidomestic containers as those of pipiens 

and the two species are usually represented 

in mixed cultures in Illinois. C. quinque- 

fasciatus is distributed throughout most of 
the tropical and subtropical regions of the 

world. The Illinois records appear to be on 

the extreme northern edge of its North 
American range, which extends southward 

to the Gulf of Mexico. 

In much of the literature, this species has 

been recorded under the name fatigans 

Wiedemann. Edwards (1932) prefers to 

refer guinquefasciatus Say to the list of dubi- 
ously known names. Since quinquefasciatus 

has been used consistently as at present, 

there seems no valid reason for discarding 

this name in favor of fatigans; quinquefas- 

ciatus was described in 1823, fatigans in 
1828. 

Illinois Records—Larvae, collected from 

September 15 to October 1, and adults, col- 
lected from June 17 to November 23, are from 

Belleville (uspHs), Cahokia (UusPHs), Cairo 

(uspHs), Carterville (UspHs), East St. Louis, 

Edwardsville, Grafton (UspHs), Granite City 

(uspHs), Herrin (uspHs), Johnston City 

(uspHs), Marion (uspHs), Mount Vernon 

(uspHs), Scott Field (UspHs), and Urbana. 

5. Culex salinarius Coquillett 

Larva.—Fig. 84. Head moderately wide, 
antennae of moderate length, with long 

apical bristles and a stout tuft near apex. 

Upper and lower head hairs long, with at 
least four branches. Eighth segment with a 
triangular comb of about 50 small scales. 
Air tube very long and slender, about eight 
times as long as greatest width, pecten com- 

posed of about 10 weak scales and with sev- 

eral pairs of tufts irregularly placed between 
end of pecten and apex of tube. 

FemaLe.—Length of wing + mm. Head 
and mesonotum bright brown, dorsum of 

abdomen bluish brown with narrow basal 

bands yellowish scaled on each segment, the 
bands frequently indistinct on the basal two 
or three segments and frequently broken up 

with brownish scales, giving them a muddy 
appearance. Legs with tibiae and tarsi 

entirely dark, femora mostly yellowish with 

upper and outer surfaces frequently dark. 

Wings entirely dark-brown scaled. 
Matve.—Similar in size, color, and general 

Structure to female. Palps long, having 
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extensive apical brushes. Genitalia, fig. 92: 

basistyle long and slender, its subapical lobe 
with a leaflet and several bristles and spines. 

Tenth sternite with a dense irregular apical 
brush and with a long stout basal arm. 

Middle mesosomal plates with a dorsal 

cluster of 8 or 10 stout teeth and a sharp 
upturned stout ventral arm. Inner meso- 
somal plates divergent, their apexes expanded 
and sinuate. 

Although the species occurs generally 
throughout Illinois, individuals are present 
usually only in small numbers. Breeding 
commences fairly early in the season and 
continues at a fairly uniform rate through- 
out the summer and into the autumn. The 
larvae have been taken in a variety of habi- 
tats including swampy edges of lakes, oxbow 
pools, marshes of various types, ponds and 
cattle tracks, cattail bogs, stump holes, and 
polluted ditches. The females are said to 
bite readily, but in Illinois they are not suffi- 
ciently abundant to be a nuisance. 

The species breeds in the eastern United 
States westward into the Rocky Mountains, 
and south to Florida and Texas. 

Illinois Records—Larvae, collected April 
16 to October 15, and adults, collected May 5 
to November 23, are from Alton, Belleville 
(usPHs), Cahokia (uspPHs), Cairo (UsPHs), 
Camp Ellis (uspHs), Camp Grant (USPHS), 
Carbondale (uspHs), Carmi, Carterville 
(UsPHS), Chanute Field (usps), Cottage 

Grove, Dupo, East St. Louis, Edwardsville, 

Equality, Fox Ridge State Park, George Field 

(UsPHS), Gorham, Grand Tower, Grafton 

(usPHs), Granite City (uspis), Great Lakes 

Naval Training Station, Havana, Herrin, 

Jacksonville, Johnston City (Usps), Karnak, 

Lake Glendale, La Ruz, Lawrvncevilie (usPHs), 

Marion, Maroa, Mount Vernon (uspHs), Mun- 
cie, Olney, Orland Park, Palos Park, Ridge 
Lake, Rock Island (uspHs), Roxana, St. Charles 

(UsPHS), Savanna, Scott Field (UsPHs), Seneca 

(UsPHS), Springfield (uspHs), Urbana, Ware, 
Willow Springs, and Zion. 

6. Culex tarsalis Coquillett 

Larva.—Fig. 81. Head moderately broad, 

proportioned much as in pipiens, fig. 82B. 

Antennae elongate, with long apical bristles 

and with a tuft near apex. Both upper and 

lower head hairs multiple and about as long 

as preantennal hair. Eighth segment with 
a triangular patch of about 50 small scales. 
Air tube slender, usually over six times as 

long as its width at end of pecten; pecten 
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composed of about 10 weak scales; beyond 

this are about five pairs of tufts arranged 
very irregularly but all near ventral mar- 

gin; the basal three pairs are long and each 

one has three to six hairs, the apical two 
short and usually having two to four hairs. 

FemaLe.—Length of wing 4.5 mm. Beak 
and palps dark brown, beak with a white 

band just beyond middle, palps with extreme 

apexes tipped with white scales. Dorsum 

of head with a mixture of brown and gray 
scales. Mesonotum brown with narrow 

grayish-white lines as illustrated in fig. 864. 
Dorsum of abdomen brown with basal 
patches of white scales. Legs with posterior 

aspects of femora and tibiae cream, anterior 
aspects dark brown, each with a central 

stripe of white scales extending down the 
middle of this brown area from base to 
apex, the white line on the anterior legs 

broken into a series of white bars; tarsi 

dark bluish brown, all segments of hind 
tarsi with a white ring at both base and apex 

of segment, tarsi of front and middle legs 

with white bands indistinct on, or absent 

from, the apical two or three segments. 
Wings dark scaled except for a scattering 

of white scales on the costal region of each. 

Mave.—In size, color, and general struc- 

ture similar to female. Palps longer than 

beak, apical two segments with a long brush. 
Genitalia, fig. 93: basistyle elongate, with 
a pronounced subapical lobe bearing a small 

leaflet, a pair of stout spurs and a pair of 

more slender spines. Dististyle curved and 

narrow. ‘Tenth sternite with a large apical 

lobe, the lateral series of teeth truncate and 

flattened. Middle mesosomal plates with 

three distinct processes: (1) a large blunt 
basal tooth, (2) a series of five or six long 

large sharp teeth, and (3) a curved ventral 

blade that is closely appressed to the inner 
mesosomal plate. This last forms a long 

curved slender blade. 
In the plains states this species occurs in 

very large numbers; in Illinois it has been 

taken in widely scattered localities over the 
entire state and only rarely in large num- 
bers. The adults occur chiefly in middle 

and late summer, with a few persisting into 

early autumn. The larvae have been found 

in a wide variety of situations, including 

hoof prints, pools, stream beds, marshes, 

and backwaters. A colony at Cahokia, IIli- 

nois, occurred in a drainage backwater hay- 

ing a very high pollution by sulfuric acid 

waste. 
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The species is said to hibernate as ferti- 
lized adult females; the males apparently 
die at the advent of winter. Breeding be- 

gins in early spring and continues until 
autumn. 

The range of the species includes most of 
the semiarid regions of the west coast and 
the great plains. Illinois seems to be near 
the eastern edge of the range. Adults of this 
species have been found naturally infected 
with the virus of western encephalomyelitis. 
The females, which attack men readily, are 

on the wing chiefly at dusk or after dark. 

They invade houses often and are fierce and 
painful biters. 

Illinois Records.—Laryae, collected June 11 

to October 15, and males and females, collected 
June 21 to October 28, are from Algonquin, 

Belleville (uspHs), Cahokia (uspHs), Camp 

Ellis (uspHs), Carterville (UuspHs), Chanute 

Field (uspHs), Des Plaines, East Peoria 

(usPHs), East St. Louis, Edwardsville, Fox 

Lake, Granite City (uspHs), George Field 
(uspHs), Great Lakes Naval Training Station, 

Greenville, Havana, Hoopeston (uspHs), John- 

ston City (UsPHs), Marion (uspHs), Milford 

(usPHs), Savanna (usPHs), Scott Field (UsPHs), 

Seneca (UsPHs), Springfield, Urbana, Water- 

loo, and Zion. 

Subgenus Melanoconion Theobald 

This subgenus is characterized by the wide 
scales on veins Rz and Rs, which are in 

marked contrast with the long slender scales 
on Rs, fig. 87B. In the Illinois species, the 

males have the basistyle almost globular, 
and the middle and inner mesosomal plates 

not differentiated from each other. 

7. Culex erraticus (Dyar & Knab) 

Larva.—Fig. 85. Head moderately wide. 
Antennae long, with long apical bristles and 

with a long tuft situated near apex, prean- 

tennal tuft long and dense, lower head hairs 

long, single, and bristle-like. Upper head 
hairs very short and multiple, with at least 

four and usually six hairs to each bristle. 
Abdomen with most of the segments spicu- 
lose, having a covering of extremely fine 

spinules giving it a dense, pilose appearance. 

Eighth segment with comb consisting of an 
irregular single or double row of 12 to 15 

scales. Air tube only moderately long but 
narrow, about six times as long as its width 
at end of pecten; pecten composed of about 

12 weak scales; beyond this are four or five 

> 
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pairs of long multiple tufts situated very 

close to ventral margin. 
Femace.—Length of wing 3.5 mm. Head, 

mesonotum, and dorsum of abdomen 
almost entirely purplish-brown scaled; abdo- 
men usually with narrow basal bands of 
cream scales, usually with brown scales 

intermingled so that the bands are indistinct 
and muddy. Dorsum of head having a wide 
triangular mesal area with narrow scales, 
the area between this and the eye covered 
with broad overlapping scales; these are in 

addition to the erect scales that stand up 

like a comb above this area. Legs dark 
except for usually creamy portions of 

femora. Wings entirely dark scaled. 
Mate.—Size, color, and general struc- 

ture as for female. Palps long, with exten- 

sive apical brushes. Male genitalia, fig. 95: 

basistyle short and almost globular; apical 
lobe produced into three long stout stalks, 
the two lower ones each bearing a stout flat- 

tened process, the upper one bearing a leaf- 
let and three spines; dististyle sinuate, with 

the end ridged and produced into a pair of 
minute teeth. Tenth tergite bearing a row 
of flattened teeth and a stout basal lobe of 

moderate length. Middle mesosomal plates 
bladelike and each divided at apex into a 
short sharp mesal point and a wider blunt 

lateral triangle. Inner mesosomal plates 

apparently not differentiated. 

Abundant and widespread in southern and 

central Illinois, this species is a comparative 

rarity in the northern part of the state. The 

larvae frequent marshy areas at the edges 

of lakes, pools, and ponds in which there is 

abundant emergent vegetation. They are 

especially numerous in ponds with growth 

of cattails and water primrose. In addition 

to ponds, they frequent vegetation-choked 

shallows along the edges of sluggish streams 

and ditches. They are usually taken in com- 
pany with dnopheles, and frequently with 

Uranotaenia, also. In Illinois, adult emer- 

gence begins in the southern part of the state, 
usually early in June, and continues until 
early autumn. The adults attack with per- 
sistence and inflict painful bites. 

The species is widespread throughout the 

southern states. Illinois is near the north- 

ern edge of its range. It was recorded from 

Illinois by Matheson (1930) under the name 
inhibitator Dyar & Knab. At that time 
erraticus was generally considered a direct 
synonym of inhibitator. King & Bradley 

(1937) have shown, however, that inhibita- 
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tor and erraticus are distinct species. The 

name inhibitator should be applied to a 

Santo Domingan species, whereas erraticus 
is the name to be used for this small dark 
Illinois mosquito. 

Illinois Records——Larvae, collected from 

June 29 to October 3, and males and females, 

collected from June 2 to November 4, are 

from Alma, Belleville (UspHs), Benton, Caho- 

kia (uspHs), Cairo, Carbondale, Carterville 

(uspHs), Charleston, Cottage Grove, Coulter- 

ville, Crab Orchard Lake (uspHs), Decatur 

(uspHs), East Hannibal, East Peoria (uspHs), 

East St. Louis, Edgemont, Edwardsville, 

Effingham, Elsah, Fox Ridge State Park, George 

Field (uspHs), Gibsonia, Gossett, Grafton 

(UspHs), Grand Tower, Granite City (UsPHs), 

Grayville, Greenville, Hannibal, Havana, 

Herod, Herrin, Hull, Johnston City (uspPHs), 

Karbers Ridge, Lake Glendale, Marion, Maroa, 

Momence, Mount Vernon, Neoga, Oakwood, 

Olive Branch, Omaha, Peoria (UspHs), Pere 

Marquette State Park, Pike, Ridge Lake, 

Rock Island (uspPHs), St. Joseph, Salem, Seneca 

(UsPHS), Springfield (UsPpHs), Ware, West 
Vienna, and Willow Springs. 

8. Culex peccator Dyar & Knab 

Larva.—very similar to larva of errati- 
cus, differing as follows: upper head hairs 

short as in erraticus but only double or 
triple; body only sparsely spiracular; comb 

with the scales forming a definite patch 
rather than an irregular line. 

Aputts.—Similar in size, color, and gen- 

eral structure to those of erraticus. Both 

sexes differ in having almost the entire occi- 

put covered with appressed and overlapping 
scales, at the most with a narrow mesal line 

of narrow scales. Males differ in characters 

of the genitalia, fig. 94: the basistyle is nearly 
globular, as in erraticus, the subapical lobe 

is very definite, the leaflet large, irregular, 

and expanded, the stalks thicker and defi- 

nitely proportioned; dististyle very thick, 

sharply bent at nearly a right angle with a 

series of concavities and brushlike lines of 

minute setae. 

Like the preceding, this species occurs 

throughout the southeastern states, where 

it is usually a rarity. In Illinois, we have 
taken only a few records of the species and 

most of these are in the southern fifth of the 

state. The larvae presumably frequent 

woodland pools with emergent vegetation. 

King, Bradley, & McNeel (1939) note that 

the larvae, when found, are almost always 

associated with those of apicalis. 
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Illinois Records——CarBonDALE: June 22-23, Ventral tuft situated beyond end of pecten, 
1942, 16, 29; October 19, 1943, 16. CARTER- fig. 98.) oss bo. ee ee 3 
VILLE: Aug. 13, 1942, 1g. Gossetr: June 3, 3. Gills budlike, much shorter than anal scg- 

1942, Ross & Mohr, 3 larvae. GRANTSBURG: ment» fig. 98'> tcc... eee 4. sollicitans 

June 10, 1941, Ross & Mohr, 1 larva. La RUE: Gills at least as long as anal segment, fig. 
Oct. 1, 1942, 16. OLNey: June 10, 1941, Ross 99, frequently very long and pointed at 

& Mohr, 1 larva. Scorr Fievp: Sept. 10, 1942, tip, fig. 100... See 4 

light trap, 12. 4. Gills extremely long, two or three times 
length of air tube, and with prominent — 

9. AEDES Meigen tracheae, fig. 111; pecten with only a 
few scales... 22 07 See 20. dupreei 

To this genus belong nearly half of the Gills shorter than air tube, without tra- 
cheae, fig. 106; pecten with about 15 
Scales)... 3.03 4... ee 5 

5. Air tube short, not more than two and 

one-half times as long as wide, and pec- 

ten with several widely detached teeth 

Illinois mosquito fauna, with records for 21 

species, which include nearly all of the truly 

nuisance species and both early spring and 

temporary summer pool species. One or 

two of the species transmit mammalian dis- F howe lee bie er 5. nigromaculis 
eases. Either air tube over three times as long 

In all species of the genus, as far as as wide, or pecten without detached 
known, the eggs are laid on moist soil or teeth iy. so eer 6 
humus, or just above the water line in tree 6. Comb consisting of about 12 scales or less 

holes or artificial containers. They hatch forming a single row, fig. 106....... Fr) 

only after they have been flooded. Some Comb either consisting of 15 or more 
species, in which a desiccation and cold scales or forming a double row or tri- 

period is necessary for hatching, have only angular patch, fig. 108............ 8 
7. Comb with 6 evenly spaced teeth; apico- 

dorsal tuft of anal segment represented 
by a pair of long, strong setae, as in 

a single generation per year, the adults 

emerging in early spring. Other species are 

intermittent breeders and usually have two fig 106i ote 22. implacabilis 

or three generations per year, depending on Comb with about 12 teeth forming an 
the rains. irregular line; apico-dorsal tuft of anal 

Certain taxonomic difficulties were encoun- segment many haired, fanlike, fig. 107 
tered in studying the genus. The most 2 29 -++++eee see eete reese 23. punctor 

important resulted in the discovery that in 8. Air tube with ventral brush two-thirds 
many of the species the head hairs of the distance from base to apex, fig. 108... 
larvae were extremely variable, with the ey Oa SS SES Sens ag eae aa pe 

‘ ee Air tube with ventral brush midway be- 
result that often in the then existing keys feed hasclandi apes ane 6.-mitchellal 

each side of the head of a single individual 9. 
ye 3 ‘ Head with preantennal hair delicate and 

would key out to a different species. Fre- single, fig. 112; anal segment with pre- 
quently, on this same basis, specimens of a apical dorsal tuft only three-branched, 
pure culture would key out to several spe- but as long as apical tuft... .2. aegypti 

cies. With the Illinois species it was possi- Head with preantennal hair divided into 
ble to circumvent this difficulty by introduc- a 4 to 15—branched tuft, fig. 113; anal 

ing new key characters especially concerning segment with preapical dorsal tuft 8- 
the relative positions of various stable hairs. to 15—branched, much shorter than api- 

Supplemental material regarding extra- Uc 10 
10. Pecten with one or more apical teeth 

spaced fairly wide apart, appearing 
detached from row, figs. 101-103...11 

Pecten with all teeth close together and 

limital species may be found in all of the 

comprehensive treatments of the family 
listed under the heading “Literature” on 

page 15. forming an even row, figs. 104, 105. .16 
Key 10 SPECIES 11. Head with lower head hair considerably 

LARVAE laterad of, and only slightly anteriad 
1. Anal segment completely ringed by sclero- of, upper head hair, fig. 100....... 12 

tized plate ign 96ry aac tisu-eers skeen 2 Head with lower head hair only slightly 
Anal segment with sclerotized plate not laterad of, but considerably anteriad 

meeting on venter, frequently forming of, upper head hair, fig. 102........ 13 

only a dorsal saddle, fig. 99........ 9 12. Antennae fairly thick at base and long, 

2. Pecten extending beyond ventral tuft, tuft beyond middle, fig. 100; upper and 

Soy RA per meanie at etn ao 21. fulvus pallens lower head hairs double, occasionally — 
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10OB 
AURIFER 

. SA \" 

TRISERIATUS 

U3 IOlA 
CY MK Yo 

\ 

Figs. 96-101.—A edes larvae; A, apex of abdomen, lateral aspect; B, dorsum of head. Inset 
are details of pecten and comb scales. On these and succeeding larval head drawings of Aedes, 
the mouth brushes are omitted. 



54 ILLINOIS Natura. History SurvEY BULLETIN Vol. 24, Art. 1 

XZ = 

a lO3A 
EXCRUCIANS 

Figs. 102-105.—Aedes larvae; Ad, apex of abdomen, lateral aspect; B, dorsum of head. 

Inset are enlarged drawings of pecten and comb scales. 
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Bar iat ie: ee (14 bot 107A 
STICTICUS “ wee ' 

lO9A 
FITCHII 

Figs. 106—110.—4edes larvae, apex of abdomen. All are the lateral aspect except fig. 

110B, which is the ventral aspect of A. spencerii showing one or two anal hair tufts anterior to 
the barred area at base of gills. 
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OUPREE! 

AEGYPTI! 

GROSSBECKI 3B 

Figs. 111-113—Aedes larvae; A, apex of abdomen, lateral aspect; B, dorsum of head. 

Inset are enlarged drawings of pecten and comb scales. (Fig. 111 redrawn from Dyar.) 
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one of the four triple; clypeal bristles 

moderately far apart....... 15. aurifer 

Antennae not enlarged at base, tuft below 

middle, fig. 101; upper and lower head 
hairs triple to multiple, at least two of 

the four with four to six branches; 

clypeal bristles much closer together. . 

Beer fesse, wir2y ares <a 8.5) ay! 7. cinereus 

13. Air tube five times as long as width at 

middle of pecten, its ventral tuft very 

Regmtiee 10S): 2 cveicsys late 8. excrucians 
Air tube not more than four times as long 

as width at middle of pecten, its ven- 

tral tuft frequently short, fig. 102. ..14 

14. Upper and lower head hairs single; anal 

segment with only one or two tufts ante- 

rior to apico-ventral barred area, fig. 

RI RER ROP ine hoteer 2 coc ae claus, 19. spencerii 

Upper and lower head hairs double to 
quadruple; anal segment with several 

tufts anterior to barred area, fig. 102 
RUMREAAT Cal) cyt ole Si’ oe a aeecece-e 15 

15. Lateral comb consisting of more than 20 

scales in a triangular patch......... 

SRT etabe Pati omy Fees 2s (es 5s) 50 e's 9. flavescens 
Lateral comb consisting of 10 to 15 scales 

in an irregular single or double row, 

“ThE, TE 58  ae CnSe e 3. vexans 

16. Gills budlike, much shorter than anal seg- 

EMESIS GSA cucse tes. anvies ie cs 
PREM ste aa ayoNe ates Gyerets, oss 6 16. dorsalis 

Gills long, either tapering at apex, fig. 
104, or sausage shaped, fig. 99...... 17 

17. Lateral comb of segment 8 forming a 

single row or an irregular double row 
of about 10 to 15 large well-spaced 

REEMA Il. hens Se ale % 1. triseriatus 

Lateral comb forming a somewhat tri- 

angular patch containing 20 or more 
Feebhomnies eK04, VOOM As iio cy levenaicuaye 18 

18. Both upper and lower head hairs with 

four or more branches, short, similar in 

length and appearance to preantennal 

hair; clypeal hairs only about half as 
far apart as upper head hairs, fig. 105 

“lo cebitng Ban Ca rande peeernaOn 17. canadensis 

Either upper or lower head hairs with 
only three branches or less, much longer 

than preantennal hair, or clypeal hairs 

about as far apart as upper head hairs, 

TC. OS Seo Ere 19 
19. Lower head hairs situated considerably to 

the side of, and only slightly anterior to, 
upper head hairs, the upper hairs usu- 

ally with five branches or more; anten- 
nae very long, three-quarters length of 
head, with antennal tuft very long, 
SERN Avera atanctyeyeyte ake, cue 3 5 12. thibaulti 

Lower head hairs almost directly anterior 
to, and only slightly laterad of, upper 
head hairs, the latter only rarely with 

as many as four or five branches; anten- 
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nae shorter, with a shorter tuft, fig. 

20. Air tube five times as long as width at 

middle of pecten, tapering markedly, so 
that apex is about half width of base, 

fig. 1094, its apical spine long and dark 

er cde gle sForsuihe: Setar ats ake Gia aore 11. fitchii 
Air tube at most four times as long as 

width at middle of pecten, tapering less, 

so that apex is about three-quarters 

width at base, its apical spine short and 

inconspicuous, fig. 107... . 2. . oe oe 21 

21. Sclerotic plate of anal segment only slightly 

longer than deep, extending more than 

three-quarters distance down sides of 

segment, fig. 107; air tube with ventral 

tuft only about half as long as tuft 

posterior to comb........ 18. sticticus 
Sclerotic plate of anal segment much 

longer than deep, extending only one- 

half or two-thirds distance down sides 
of segment, fig. 104; air tube with ven- 
tral tuft about as long as tuft posterior 

LOYCOMD yer hese dense coated elon meron 22 

Lower head hairs usually single; protho- 
racic hairs 4 and 7 single; ventral tuft 
of air tube usually with three or four 

Hains ate ere sparstin evar ae 10. stimulans 
Lower head hairs usually double or triple; 

prothoracic hairs + and 7 usually double; 
ventral tuft of air tube usually with 

five to eight hairs...... 13. grossbecki 

NS nN 

FEMALES 

1. Tarsi with white rings, figs. 127-132. ..2 
Tarsi without white rings, figs. 125, 126 

aye eae hater tatenatoeedute atcpar naltlene Saree arate ts 13 

2. Tarsi with narrow rings at both ends of 

Some Segments, fig. 132... 0... 0056 3 

Tarsi each with a ring at only one end 

offal sepment tip ol 30m 5.0.4.0, otelele 4 

3. Wing scales uniformly dark.......... 

ROS CUE DORCAS 17. canadensis 
Wing scales mostly white with a small 

mixture of black scales... .16. dorsalis 

4. Proboscis dark with a definite white band, 

Hie SS retenehersy vast clecaonetsosee et ete ei oets 5 

Proboscis nearly uniformly colored..... 7 

5. All wing scales dark; hind basitarsus 

black with a single basal white band, 

fig VS We tiene a reteye,cstveeacn ae 6. mitchellae 
Some wing scales black, some white, giv- 

ing a spotted appearance; hind basi- 

tarsus frequently with a middle yellow- 

ish band in addition to basal white 

Bandi dips 13 Obese cratsisi nye septa « 6 

6. Abdomen with extensive dorsal areas of 

cream or tawny scales and small lateral 
areas of white scales, the two colors 

definitely contrasting..... 4. sollicitans 

Abdomen with both dorsal and lateral 

pale scales white...... 5. nigromaculis 
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7. Mesonotum black with lyre-shaped silver 
markings, fig. 114.........2. aegypti 

Mesonotum otherwise, figs. 115-123, never 

with extensive silver lines........ 8 

Ve 

Vol. 24, Art. I 

8. White tarsal rings narrow, fig. 127..... 

isha sa. Sota tieh, we bese eee 3. vexans 
White tarsal rings wider, figs. 124, 130 

RRM Sc <a 

Isom es 
_—_ao"r CF 

Lhe: staal wy ee 

Color Patterns of Female Aedes 

Fig. 114.—d. aegypti, dorsum of thorax and 

abdomen. 

Fig. 115. —A. trivittatus, dorsum of thorax 

and abdomen. 

Fig. 116—A. sticticus, 

and abdomen. 

Fig. 117.—A. spencerii, dorsum of abdomen. 
Fig. 118—A4. grosshecki, dorsum of tho- 

rax and abdomen. 

Fig. 119 —A. dorsalis, dorsum of thorax and 

abdomen. 

Fig. 120.—A. triseriatus, dorsum of thorax 
and abdomen. This! figure illustrates dark 
phase of thoracic pattern. 

dorsum of thorax 

Fig. 121.—4. triseriatus, dorsum of thorax 

of light phase. 
Fig. 122—A. thibaulti, dorsum of thorax. 

(After King, Bradley, & McNeel.) 
Fig. 123.—4. aurifer, dorsum of thorax. 
Fig. 124A. grossbecki, hind leg. 
Fig. 125.—4A. sticticus, hind leg. 
Fig. 126.—A. triseriatus, hind leg. 
Fig.-127.—A. vexans, hind leg. 

Fig. 128.—A. aegypti, middle leg. 
Fig. 129.—A. aegypti, hind leg. 
Fig. 130.—A. sollicitans, hind leg. 
Fig. 131—A. mitchellae, hind tarsus. 
Fig. 132.—A. dorsalis, hind tibia and tarsus. 
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

All veins of wings with rows of very wide 
scales, fig. 169; mesonotum as in fig. 118, 

with a large central black spot enlarged 

BOStEMLOTI YS Soo px = shicis,')s shez 13. grossbecki 

Some veins with rows of only long narrow 
scales, fig. 168; mesonotum marked oth- 

25 CET. Agnes Eye ics certs Serre 10 
Abdomen entirely covered with yellowish 

scales, without banding; mesonotum 

entirely yellowish........ 9. flavescens 

Either abdomen with decided banding or 

mesonotum with a pattern of gray or 
FELIU RST eee GOI roe 11 

Lower part of mesepimeron with three to 

five fine long bristles; mesonotum fre- 

quently patterned with light gray brown, 

but occasionally reddish brown....... 

EE a rche wo else ciara « 10. stimulans 
Lower part of mesepimeron with none to 

two fine long bristles; mesonotum always 
predominantly reddish brown...... 12 

Mesonotum with a fairly narrow reddish- 
brown stripe, flanked with white or 
cream; one or two lower mesepimeral 

bristles usually present...... 11. fitchii 
Mesonotum with reddish-brown central 

area larger and not well defined; no 

lower mesepimeral bristles present... . 
MME ay otdesce-ae avec eee 8. excrucians 

Mesonotum with a definite mesal silvery 
triangle, flanked with dark areas..... 

_.. 8S CE 20. dupreei 
Mesonotum without a mesal silvery tri- 

angle, usually with a mesal dark area 

flanked with light areas, figs. 115, 121 

Mesonotum with very dark or black mesal 
area flanked by gray or silvery areas, 
Fics TUG ha pa al ean ae 15 

Mesonotum brown or yellow, often uni- 

form in color, sometimes with mesal 

area reddish brown and lateral areas 

hehteolden) brown... <2... 5 «5 5<8 20 

Central stripe of mesonotum narrow, 

tapering posteriad, well defined, fig. 115 
MMC eis Sct ypatature..sh= 1s 25, © 14. trivittatus 

Central stripe either wider posteriad, fig. 
121, or parallel sided, fig. 116...... 16 

Central stripe of mesonotum parallel sided, 

sometimes with a pair of detached short 
dark stripes along posterior half, fig. 

116; abdominal tergites with complete 

basal or mesal white bands........ 17 
Central stripe of mesonotum much nar- 

rower anteriad, usually widened pos- 
teriad to almost the full width of the 
mesonotum, figs. 121, 123, abdominal 
tergites mostly blue black, with lateral 

white spots on some segments, but with- 
RIERA S NA NUO) Ye (Shs oe occ ciciens 18 

Abdomen with light stripes narrow, regu- 

lar and basal, widest on basal segment, 
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fig. 116, without mesal or apical stripes 

OL a rey terat wagans es Spa ere. 18. sticticus 

Abdomen with light stripes basal, apical 

and mesal, narrowest on basal segments 

and almost covering the apical segments, 
Pip UL Tio cic lm wt cola uons Steet 19. spencerii 

Scales of postero-lateral lobes of prono- 
tum white and wide, markedly over- 

lapped to form a solid shingled area, 

fig. 170, very similar to scales of meso- 

plenraes oe <r. 5 hese Severn 1. triseriatus 

Scales of postero-lateral lobes of prono- 
tum long and narrow, only half as wide 

as mesopleural scales, tawny or yellow- 

ish in color and not solidly shingled, fig. 

171, markedly contrasting with scales 

oly mesopleurae ve. csi stare sence Los 19 

Mesal dark mark of mesonotum with ante- 
rior portion narrow, suddenly widened 
beyond middle to include nearly fuli 

width of mesonotum, fig. 122; antero- 

lateral areas bright grayish white... . 

ate t apc yete ee stane by she seve czars 6 12. thibaulti 
Mesal dark mark of mesonotum with ante- 

rior part wider, widening gradually to 

posterior margin, fig. 123; lateral areas 
grayish, shading to a golden tint where 

they merge with mesal dark area.... 
RAS ALTRI ee Pace 15. aurifer 

Integument and scaling entirely bright 
golden yellow, except a few black-scaled 
ALEGAS rite cosas ....21. fulvus pallens 

Integument dark brown to black, with 

few or no yellow scales..........2 
Maxillary palps with apical segments only 

slightly longer than basal segments; 
wing at most 4.3 mm. long; abdomen 

with very narrow cream basal bands on 
dorsum but with all of ventral part of 

TEL SWEES= CLEAN y= pi Neco a 7. cinereus 

Maxillary palps with apical segments 
twice as long as basal segments; wing 

over 4.8 mm. long; abdomen either with 

wide basal bands, or ventral part of 

tergites with considerable areas of dark 
scales. ....22. implacabilis; 23. punctor 

MALES 

Dististyle inserted before apex of basi- 

style, the portion beyond the dististyle 

forming an apical cone, fig. 135...... 

a Ban Ae Pn eno, Siac 7. cinereus 

Dististyle articulating as extreme apex of 

basistylesahips1SS eu pene vere eis intense e 

Dististyle wide near apex, terminating in 

a sharp projection that is nearly as long 

as terminal spine; claspettes forming a 

small, bushy lobe, fig. 133... .3. vexans 
Dististyle narrow at apex, tipped by ter- 

mainalaspime, fips 134 5,260 crs-eieis soa 3 

Claspettes absent, fig. 134..... 2. aegypti 

Claspettes present, figs. 136-158....... + 
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134 

1) 136 ; 
wo ‘ Be CREE EA 

I35 “4-7 i 
CINEREUS ~--.--” 

3 

4 

: 
; 
3 

Af  139 ae i 
SOLLICITANS THIBAULT! CANADENSIS 

Figs. 133-140.—Aedes, male genitalia, ventral aspect; A, mesal aspect of bastistyle; db,” 

dorsal brush; inset is claspette, lateral aspect. (Figs. 133, 134 after Matheson. ) . 
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ATLANTICUS 

CAMPESTRIS 

Figs. 141-146.—Aedes male genitalia, ventral aspect. 4, basistyle, mesal aspect; B, 
enlarged detail of basal lobe, ventral aspect; C, claspettes, dorsal aspect; inset is claspette, 

lateral aspect. 
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Figs. 147-153—Aedes male genitalia, ventral aspect. 4, basistyle, mesal aspect; B. 
basal lobe, ventral aspect; D, basal lobe, posterior aspect; inset is claspette, lateral aspect and 

in figs. 148 and 149 a detail of its apex. 
¥ 
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es 154 
FITCHII 

EXCRUCIANS 

PUNCTOR 

GROSSBECKI 

IMPLACABILIS 

Figs. 154-158.—Aedes male genitalia, ventral aspect. 4, basistyle, mesal aspect; C, clasp- 
ettes, dorsal aspect; D, basal lobe, posterior aspect; FE, basistyle, ventro-lateral aspect silhouette ; 

inset, claspette, lateral aspect. 
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Basistyle without apical lobe, figs. 136— 

138 

Basistyle with apical lobe definitely devel- 

oped, figs. 139, 140, or represented by a 
mass of long setae, figs. 141, 142.....7 

Basistyle with a thick brush of setae (db) 

on dorsal side, fig. 137; basal lobe with 

a large area of setae... .1. triseriatus 
Basistyle without a brush of setae on dor- 

sal side, but with a definite brush form- 

ing the basal lobe, figs. 136, 138..... 6 

Basal lobe a distinct, raised prominence; 

basistyle considerably widened at basal 

lobenthip: USO: nvces nha eeesehe 6. mitchellae 

Basal lobe represented by only a slightly 
raised disclike area; basistyle only 
imperceptibly widened at this point, fig. 
138 ee sres 3 5. nigromaculis; 4. sollicitans 

Apical process of claspette massive and 

contorted, fig. 139, the contorted por- 

tion thin and pale....... 12. thibaulti 
Apical process of claspette forming a nar- 

row blade, which may be straight, fig. 

140, curved, fig. 143, or barbed, fig. 141 

Basistyle with a dense patch of long setae 

at apex; basal lobe forming a flat scle- 

rite on mesal face, with a single long 

dorsal spine, fig. 141...... 15. aurifer 
Basistyle without a dense apical patch of 

long spines, but with a well-developed 

apical lobe; basal lobe otherwise, either 

projecting, or with a large ventral spine, 

or without a spine, sometimes with a 

cluster of long setae.............. 9 

Apical lobe with a large dense patch of 

spatulate setae, fig. 140. .17. canadensis 
Apical lobe with setae all narrow and 

hairlike, figs. 143-158............ 10 
Apical lobe of basistyle very long, a dis- 

tinct angulation near middle of basi- 

style, fig. 143; integument of almost 

entire body yellow. .21. fulvus pallens 
Apical lobe either short, fig. 144, or with- 

out an extra angulation, fig. 145; integ- 

ument chiefly dark brown or black. . .11 

Basal lobe with two macrochaetae and 

many small setae, those near the macro- 

chaetae minute, fig. 145...16. dorsalis 

Basal lobe at most with only one macro- 

chaeta, sometimes with some of the 

other setae very long, fig. 147...... 12 
Basal lobe triangular and appearing de- 

tached, joined to basistyle by only a nar- 

row sclerotized strip, figs. 147-149. .13 
Basal lobe forming a solid part of the 

basistyle 
Apical lobe small, fig. 147, with a few 

projecting setae along its mesal margin 

delete nade Wehomsvotew si sheen cccrat tia utes 20. dupreei 

Apical lobe large, fig. 148, with numerous 

appressed setae along its mesal margin 

SoM eliekin legals teh elena heise te akan ar amet aos 14 

14. 

16. 

Wie 

20. 

bs of 

2 
* 
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Appendage of claspette wide, its lower ~ 

basal corner produced; mesal aspect of 

apical lobe long and narrow, fig. 149. . 

{SW a la oe eae 19. spencerii 

Appendage of claspette narrower, its 
lower margin almost confluent in out- 
line with claspette; mesal aspect of api- 

cal lobe shorter, decidedly ovate, fig. 148 
eM Rc oo 18. sticticus 

Basal lobe without macrochaetae, having 
only abundant short setae, fig. 155.... 

dong tia file: ott le esha eee 8. excrucians 

Basal lobe with at least one conspicuous — 

macrochaeta or a group of long setae, 
fig. 154... 2's pee eee 16. 

Head of claspette produced backward in- 

to a sharp basal barb, fig. 151........ 

tite bse: te ee 14. trivittatus © 

Head of claspette without a barb, fig. 152 

abe ae eevee heclelielie, shee 17 

Basal lobe composed primarily of an area 

of short setae forming the basal portion 

of the mesal face of the basistyle, figs. 

152, 153.34..4. 52 ee . 18 
Basal lobe represented by a distinct lobe 

projecting mesad from the basistyle, 

figs. 154, 156%... Js eee 19 

Area comprising basal lobe long and tri- 
anguiar, its basal spine very large, fig. 

152; appendage of claspette fairly short 
Dae eye lel ae 9. flavescens 

Area comprising basal lobe shorter, its 

lower portion somewhat projecting, its 
basal spine only moderately large, fig. 
153; appendage of claspette very long 

and slender; a membranous “island” 

above macrochaeta...... 10. stimulans 
Apical lobe short, appendage of claspette 

elongate with a narrow necklike base, 

fign 157), one acsuctete eee 13. grossbecki 
Apical lobe very long, fig. 156, or append- 

age of claspette without a basal neck, 
fig. 154 

Basal lobe with membranous, setiferous 

portion hidden behind sclerotized ven- 

tral shoulder, fig. 158, which projects 

ventro-mesad........ 22. implacabilis 

Basal lobe with membranous, setiferous 
portion well exposed from ventral aspect, 

and without a projecting ventral shoul- 

der, figs. 154,156...) oceuepemenereen ene 21 

Basal lobe with sparse and moderately 
short setae, without a sclerotized band 

along the dorsal and mesal periphery; 

apical lobe with abundant setae on 
mesal face, fig. 156....... 23. punctor 

Basal lobe with abundant longer setae 

which form a thick brush, and with a 

sclerotized collar around the dorsal and 
mesal periphery, fig. 154; apical lobe 
with a few long setae on mesal face... 

Naa boc aua b Recon cae tae 11. fitchii 
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Tue SuBGENERIC UNITS 

An investigation of characters of the 

female genitalia indicates that the subgenera 

represented in the Illinois 4edes fauna are 

readily segregated on these characters. In 

those subgenera in which we have more than 

one species, either no differences were found 

among the included species (in the case of 
Taeniorhynchus), or the differences observed 

among the various species were so slight and 

of such a comparative nature that it was 

impractical to use them as a basis for identi- 

fication. These findings follow closely those 

of Gjullin (1937), who treated western 

species of the genus. 

DiAGNosis OF SUBGENERA REPRESENTED 

IN ILLINOIS 

(BASED ON FEMALE GENITALIA) 

1. Postgenital plate elongate, extending three- 
fourths distance to tip of cerci; eighth 

segment large and well sclerotized, with 
short basal membrane, fig. 160. Sole 

Illinois species, friseriatus... .Finlaya 
Postgenital plate shorter, its tip not reach- 

ing half the distance to tip of cerci, fig. 

2. Apical margin of eighth sternite with a 
deep mesal cleft or incision, figs. 159, 

DAPEM rs os a cracls meee Sele wc ae eres 3 
Apical margin of eighth sternite with only 

a shallow indentation, fig. 164, or trans- 

Wer mepEHie. WG7 <5 sles eis ce (eis sucheleree sel 6 4 

3. Cerci little longer than ninth tergite; post- 

genital plate with rounded apex; eighth 
segment nearly as high as long, fig. 163. 
Sole Illinois species, aegypli......... 
Meee cis, ale resis S04 sad =: ee Stegomyia 

Cerci nearly twice as long as ninth tergite ; 
postgenital plate with apex notched; 

eighth segment nearly twice as long as 
high, fig. 159. Sole Illinois species, 

5 SUA Se ee Aedimorphus 

4. Eighth tergite and sternite almost entirely 

membranous, with minute sclerotized 

spots at bases of some setae; apex of 

eighth sternite forming a moderately 
sclerotized “flap,” which is slightly in- 
cised on meson, fig. 164. Only Illinois 
species, sollicitans and mitchellae..... 

~ > cai gE AC SCNONS RGAE CERCA Taeniorhynchus 

Eighth segment moderately and uniformly 

sclerotized throughout the principal 

PRUERILEG ols crate a piso seneysie wwe s me Kale 5 
5. Eighth segment nearly as high as long, 

the sternite with its apical margin sinu- 
ate and not projecting beyond the ter- 

gite; cerci short; postgenital plate with 
a deep cleft, fig. 166. Sole Illinois spe- 

RE SCIINET CLES axa e ceadavencius! «lett Aedes 
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Either segment much longer than high, 
fig. 167, or sternite with nearly straight 
apical margin, projecting markedly be- 
yond tergite, fig. 162; cerci frequently 
long, fig. 167, and postgenital plate usu- 
ally with only a shallow cleft. Con- 
tains most of the Illinois species of the 
PST Cs phew ys At eke eae Ochlerotatus 

Subgenus Finlaya Theobald 

1. Aedes triseriatus (Say) 

Larva.—Fig. 99. Head slightly longer 

and more rounded than in most other mem- 

bers of the genus; upper head hairs long, 

slender, and single or double; lower head 

hairs shorter, double to quadruple, and hav- 
ing between them a pair of distinct plumose 

tufts. Eighth segment with comb forming 
a single row varying from a regular one 
composed of 6 or 8 teeth to a dense, irregu- 

lar row consisting of 10 to 14 teeth. Air 

tube about three times as long as wide, both 

the dorsal and ventral margins curving to 
form a tapered apex; hair tuft long, single 

or double, and situated beyond pecten; pec- 

ten with 15 to 20 fairly even and quite reg- 
ularly spaced, closely set teeth. Anal seg- 

ment with dorsal plate covering only the 
dorsal half of the segment and bearing a 

multiple tuft at its postero-ventral corner; 

anal gills rounded at apex, short, the ven- 

tral pair shorter than dorsal pair. 

FremMaALe.—Length of wing + mm. Beak 

and palps black scaled; back of head silver 

scaled. Mesonotum with a black central 

portion and silver lateral areas forming a 
pattern shown in figs. 120, 121; there is con- 

siderable variation in the shape of these 

markings. Pleural areas with patches of 

very dense silvery scales. Abdomen with 
dorsum chiefly blue-black scaled, segments 

4-7 with lateral patches of white 

which are smallest on 4, increase posteriorly 
and usually form a solid white band on 7, 

venter conspicuously banded with black and 

white, the white predominating. Legs with 

tibiae and tarsi blue black, femora with 

basal half cream, apex blue black, sometimes 

the anterior face almost entirely blue black. 

Wings entirely dark scaled. 
Mave—cColor identical with that of 

female. Palps extremely long, projecting 
beyond beak. Male genitalia, fig. 137, char- 
acterized as follows: basistyle without defi- 

nite apical or basal lobes, the meso-basal 

portion of the ventral aspect having a large 

loose brush and dorsal portion having a 

scales 
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conspicuous tuft near middle of mesal edge. 

Claspettes prominent, the base stout and 

short, the apical process long and slightly 

curved at apex. 
Breeding primarily in water in tree hole 

cavities, this species is distributed over the 

entire state. The adults are sharp biters 

but apparently do not wander far from the 

woods in which occur their breeding places. 
In periods when the rainfall and sap flow 

refill the tree holes frequently during the 

summer, this species breeds almost continu- 

ously. Development of the larvae is very 

slow compared to that of species which 

occur in ground pools. The few observa- 

tions we have made indicate that the larvae 
may require nearly a month during the sum- 

mer to reach maturity. The species hiber- 

nates in the egg stage. 
Recorded from the Chicago area by Ger- 

hard in 1910, the species was listed as wide- 

spread throughout the state by Matheson 

in 1930. 

Illinois Records.—Larvae, collected May 16 
to September 16, and adults, collected May 10 

to October 22, are from Belleville (UsPHs), 
Cahokia (USPHS), Camp Grant (UsPHs), Camp 

Ellis (uspHs), Chicago, Carterville (UsPHs), 
Crab Orchard Lake (UuspHs), Danville, Des 
Plaines, Dongola, Dubois, East St. Louis, 

Elsah, Epworth, Glencoe, Gorham, Great Lakes 

Naval Training Station, Havana, Homer, 

Johnston City (UspHs), Kappa, La Rue, Law- 

renceville (UsPHs), Mahomet, Marion (USPHS), 
Mascoutah, Mount Carmel, Mount Vernon 

(uspHs), Muncie, Oak Park, Oakwood, Onarga, 

Pike, Pulaski, Ravinia, Rising Sun, Rockford 

(uspHs), Roxana, St. Jacob, Scott Field 

(uspHs), Springfield, Starved Rock State Park, 

Urbana, Ware, Weldon Springs, and White 
Heath. 

Subgenus Stegomyia Theobald 

2. Aedes aegypti (Linnaeus) 

Larva.—Fig. 112. Head somewhat oval; 

preantennal hair and upper and lower hairs 

all very delicate, long, and single; upper 

hairs almost directly on a line between the 
two preantennal hairs; lower hairs anterior 

to upper hairs but situated close to anterior 

margin of head and with a pair of delicate 
tufts between them. Eighth segment with 

comb consisting of a single arcuate row of 

about 10 toothed scales. Air tube short and 

relatively stout, about two and one-half 
times as long as wide and with its ventral 

margin slightly concave; hair tuft fairly 

% 
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short, usually quadruple, situated just be- 

yond end of pecten; pecten consisting of a 
close regular row of small teeth. Anal seg- - 
ment with a ventral membranous strip 
between edges of sclerotized band; each pre- 

apical dorsal tuft with three to four fila- 
ments, apical dorsal tufts each with two, 

the filaments of both of about equal length; 
anal gills sausage shaped and about as long 
as siphon. 

Femace.—Figs. 114, 128, 129. Length of 
wing 3.5 mm. Entire body and appendages 
clothed with very dark brown or black scales 

having many small and narrow silver spots 

and stripes, as follows: head with spots at 
apex of palps, base of antennae and other 

places; mesonotum with two conspicuous 

lateral stripes curved so that both form a 

lyre-shaped pattern, with fainter mesal 
stripes and three white spots on scutellum; 

pleurae with several patches of silver scales; 

abdomen with a narrow white basal band 
on each segment, with a conspicuous large 
silver spot on the lateral portion of each ter- 

gite, and with the sternites forming a nar- 

row whitish area between these; hind tibiae 
with a broad white band at the base of each 
segment, middle and front legs with white 
bands on only the basal two segments; tibiae 

black; femora with small white kneecaps 
and stripes of silver scales along the anterior 
faces and much of the ventral faces. Wings 
entirely dark scaled. 

MAate.—Similar in size and color to female 
with the exception of the palps, which are 
very long, have no apical brushes, and have 
well-defined conspicuous white bands at the 
base of each segment. Male genitalia, fig. 
134, with very broad robust basistyle, disti- 

style terminal and simple, and claspettes 
completely absent. 

This species, the widespread yellow- 
fever mosquito of the South, has been taken 

at only one or two isolated points in Illinois. 

In this state it seems to be restricted to iso- 

lated small populations that occur as adven- 

tives. Apparently none of the introductions 

has persisted longer than a single summer. 

The records listed below from Edwardsville — 
appear to be based on the introductions of 
adults with merchandise; probably no breed- 

ing or colonization resulted. 
Apparently this mosquito, one of the most ~ 

important vectors of yellow fever, does not ~ 
occur in Illinois naturally and is not able to — 
establish itself permanently even when intro- — 
duced. 
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Figs. 159-167—Aedes female genitalia. 4, lateral aspect; B, ventral aspect ; C, dorsal 

aspect. Abbreviations: c, cercus; f, postgenital plate; s, sternite; ¢, tergite. Fig. 167B shows 
only the postgenital plate. 
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Illinois Records.—BELLEVILLE: Aug. 6, 1942, 
C. J. Rohde, 12 (uspHs); Aug. 26, 1942, 

chicken coop, 12 (USPHS). EDWARDSVILLE: 

Sept. 24, 1943, biting in shop, Ross & Sander- 
son, 49 ; Oct., 1943, Ross & Sanderson, 14, 69. 

WATERLOO: Sept. 14, 1942, J. Williams, 19 

(USPHS). 

Subgenus Aedimorphus Theobald 

3. Aedes vexans (Meigen) 

Larva.—Fig. 102. Head with upper hairs 
sometimes triple, sometimes quadruple, 

lower hairs double or triple, both of mod- 

erate length and without tufts between 
them. Eighth segment with comb variable, 

ranging from 6 to 12 teeth arranged in a 

scattered single row or an irregular double 
row. Air tube three and one-half to four 
times as long as wide; hair tuft short, usu- 

ally quadruple, situated well beyond the 

pecten; pecten with 17 to 25 teeth, the basal 

teeth small, one to three apical teeth very 

large, widely separated from the remainder 

of the pecten, and, if more than one, from 

each other. Anal segment with sclerotized 
ring not complete ventrally; anal gills 

longer than ring, tapering gradually and 

pointed at apex, sometimes nearly as long 

as the air tube. 

FEMALE.—Length of wing 4.5 mm. Head 
variegated with gray and brown, palps 

mostly brown-and-black scaled, with a small 

patch of white scales at apex. Mesonotum 
almost uniformly dark-brown scaled except 

for irregular posterior and lateral patches 

of gray scales. Abdomen with dorsum con- 

spicuously banded, each segment with a 
basal white band and an apical bluish-brown 

band; the apical tergites frequently have an 

additional narrow white band of scales and 
the basal white bands are usually very nar- 

row on the meson; venter of abdomen 

almost entirely white scaled. Legs, fig. 127, 
with tarsi black, each segment with a basal 
white band; these white bands may be ex- 

tremely narrow on all the segments but are 

always conspicuous on the posterior tarsal 

segments and may occupy a quarter of the 

length of each segment. Wings entirely 
bluish-brown scaled. 

Mate.—In size and color similar to 

female, differing chiefly in the long palps, 
which have a white-scaled band at the base 
of each segment. Genitalia, fig. 133, readily 
distinguished by the following characteris- 

tics: basistyle with only an inconspicuous 
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basal swelling; dististyle with the apical | 
spine prominent and arising a short distance ° 
from the apex, this spine and the pointed 
apex usually appearing as a fork; claspettes ; 
short and surmounted by a tuft of short 
setae. 

The commonest mosquito in Illinois in 

point of numbers throughout the warmer 
months of the year, Aedes vexans has a 
range that blankets the entire state. It isa 
vicious biter and breeds in a wide variety of 
temporary pond situations. Especially abun- ~ 
dant after the summer rains, when it 

emerges in clouds from many types of rain 

pools and the flooded edges of marshes, 
vexans is the greatest mosquito nuisance in 

the state. To date the species is not known 
to transmit human diseases. 

There is a great deal of literature on this” 
mosquito. Formerly it was recorded as 
sylvestris Theobald. Holarctic in distribu- — 
tion, it does not extend in numbers into the ~ 
extreme southern United States but is abun- - 

dant at least as far south as southern IIli- 
nois. 

The species may have several generations » 
each year. The first brood of adults typi- 
cally emerges in early spring, a week or so ) 

after emergence of canadensis and sticticus. 

Illinois Records.—Larvae, collected April 3 | 
to September 9, and many males and females, | 
collected April 5 to October 26, are from Algon- 
quin, Allendale, Altamont, Amboy, Antioch, 
Arcola, Baker, Beach, Belleville (UsPHs), Ben- 

ton, Bensenville, Billett, Bishop, Bourbonnais, { 

Cache, Cahokia (UspHs), Cairo, Calvin, Camp > 
Ellis (UspHs), Camp Grant (USPHS), Carbon-— 

dale (uspHs), Carterville (UspPHs), Cary, — 
Casey, Cave-in-Rock, Central City, Champaign, | 
Channel Lake, Chanute Field (uspHs), Charles- 
ton, Chebanse, Chemung, Chester, Chicago, . 

Cordova, Danville, Darwin, Del Rio, Des © 
Plaines, Downs, Duncans Mills, Dupo, East | 

Dubuque, East Moline (uspHs), East Peoria | 
(uspHs), East St. Louis, Edwardsville, Effing- 
ham, Eichorn, Eldorado, Elgin, Elizabethtown, _ 
Elsah, Epworth, Farmer City, Fort Massac — 
State Park, Fox Lake, Fox Ridge State Park, — 
Frankfort, Franklinville, Fulton, George Field — 
(uspHs), Gilman, Glencoe, Golconda, Gor- 
ham, Gossett, Grafton (UspHs), Grand Tower, | 

Granite City (uspHs), Grantsburg, Grass Lake, _ 
Grayslake, Grayville, Great Lakes Naval © 
Training Station, Halfday, Hamel, Hardin, — 
Harding, Havana, Hazel Crest, Hebron, | 

Herod, Herrin, Homer, Horse Shoe Lake, 
Jerseyville, Joetta, Johnston City (USPHS), — 
Jolict, Kampsville, Kankakee, Kappa, Karnak, — 
Keensburg, Keithsburg, La Grange, Lake — 

Bluff, Lake Fork, Lake Glendale, Lake Villa, 



August, 1947 

La Rue, La Salle, Lawrenceville (uspHs), Lib- 

ertyville, Lincoln, | Mahomet, Makanda, 

Marissa, Mascoutah, Mattoon, Mazon, Mc- 

Henry, Metropolis, Mill Shoals, Mississippi 

Palisades State Park, Momence, Monticello, 

Morris, Mount Carmel, Mount Vernon, Mount 

Zion, Muncie, Neoga, New Boston, New 
Haven, New Holland, Northmoor, Oak Park, 

Oakwood, Oilfield, Olney, Oregon, Orland 

Park, Oswego, Palatine, Palestine, Palos Park, 
Patton, Pecatonica, Pembroke, Peoria(UsPHs), 

Pere Marquette State Park, Pike, Pingree 
Grove, Pittsfield, Princeton, Quincy, Ravinia, 

Reynoldsville, Richmond, Ridge Lake, Rising 
Sun, River Forest, Robinson, Rockford, Rock 

Island (uspHs), Rockton, Rosecrans, Rossville, 

Round Lake, Roxana, Russellville, St. Charles, 
St. Jacob, St. Joseph, Salem, Sandoval, Savanna 
(uspHs), Scott Field, (UspHs), Seneca (USPHS), 

Seymour, Shawneetown, Skokie, Springfield, 
Starved Rock State Park, Sugar Grove, Sulli- 

van, Thomson, Urbana, Utica, Venedy Sta- 

tion, Vienna, Viola, Volo, Wadsworth, Walters- 

burg, Ware, Watseka, Wauconda, Waukegan, 

Wedron, West Vienna, Wetaug, White Heath, 

White Pines Forest State Park, Willow 

Springs, Winnetka, Wolf Lake, Woodstock, 
Yorkville, and Zion. 

Subgenus Taeniorhynchus Arribalzaga 

4. Aedes sollicitans (Walker) 

Larva.—Fig. 98. Head fairly wide, with 

short, tufted preantennal hairs and usually 
single (rarely double) upper and lower 
hairs, the lower hairs almost directly ante- 
rior to upper ones and without intervening 

tufts. Eighth segment with comb forming 

an irregular scattered triangle, composed 

of about 14 to 20 small scales. Air tube 

short and robust, two to two and one-half 

times as long as wide; hair tuft multiple 

branched, situated beyond pecten, and of 

moderate length; pecten forming a close 

and even series of about 20 teeth, the apical 

two or three usually more widely separated 

than the others. Anal segment completely 
ringed with sclerotized plate; anal gills very 
short, budlike. 

FemaLe.—Length of wing 4.5 mm. Beak 
black, with a wide white band near middle, 
palps black tipped with white, dorsum of 

head golden. Mesonotum predominantly 
golden-brown scaled, the lateral areas and 

sometimes a mesal stripe darker brown. 

Pleurae with many white scales. Abdomen 

with tawny scales forming a fenestrated pat- 

tern made up of narrow basal bands and a 

wider mesal band of tawny scales against 

a blue-black background, very similar to 
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fig. 119; lateral portions of tergites each 

with a patch of white scales contrasting 

noticeably with the tawny scales; venter 
with a mixture of white and tawny scales. 

Legs, fig. 130, for the most part with a salt- 

and-pepper mottling of tawny scales and 

black scales; tarsi definitely banded with 
the apical portion black scaled, the basal 

portion white scaled. Hind tarsi with apical 

segment almost entirely white scaled, sec- 

ond, third, and fourth segments each with a 

basal band of white scales that cover a third 

to a half of the segment; basal segment 
with a basal band of white scales and a cen- 

tral band of tawny scales, the latter about 
as long as half the segment. Wings with a 

mottled appearance, the scales along all the 

veins being a salt-and-pepper mixture of 

dark scales and light scales. 

Mate.—Similar in general to female with 

the following differences: beak without a 

definite band, the apical two-thirds being 

chiefly tawny scaled; palps very long and 
with distinct apical brushes, the basal seg- 

ment being mostly tawny scaled. Male geni- 

talia, fig. 138, of a very simple type. Basi- 

style nearly parallel sided, with a slight indi- 
cation of a basal lobe, bearing at this point 

a cluster of hairs. Claspettes of moderate 

length, with a long apical blade curved at 
apex. 

This species was recorded from Illinois 

by Chandler (1920) and by Matheson 

(1930), and has since been taken at a few 

scattered localities. Each occurrence has 

been associated with salt water from mine 
or oil well drainage. In two instances, at 

Dupo and at Central City, the species 

occurred in tremendous numbers. ‘The 

severe and persistent biting led in each case 
to the organization of local control meas- 

In the Dupo area the salinity of water 

in which breeding occurred was three times 

the average for ocean water. 

Like wvexans, this species is an intermit- 

tent breeder. The eggs, which are laid in 
dry places, hatch at subsequent floodings, 

and there are new outbreaks of adults fol- 

lowing most summer rains. The larvae 

develop very rapidly after hatching, and a 

wave of adults follows in quick succession. 
Illinois Records—Many larvae, collected 

March 18 to October 27, and adults, collected 

April 29 to October 14, are from Benton, 

Cahokia (uspus), Carterville (UspHs), Central 

City, Centralia, Chanute Field (UspHs), Crab 

Orchard Lake (uspHs), Dupo, Granite City 

(uspHs), Herrin, Johnston City (UspHs), Law- 

ures. 
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renceville (UspHS), Mount Vernon (USPHS), 

Savanna (usPHs), Scott Field (uspHs), West 

Frankfort, White City (UsPHs), and White 

Heath (USPHS). 

5. Aedes nigromaculis (Ludlow) 

Larva.—Head similar to that of sollict- 

tans, having upper and lower head hairs 

single. Eighth segment with comb forming 
an irregular scattered triangle composed of 

14 to 20 scales. Air tube short and robust, 
two to two and one-half times as long as 
wide; hair tuft beyond pecten multiple 

branched and short; pecten occupying most 

of the length of the tube with several con- 
spicuously detached teeth at the apex. Anal 

segment completely encircled by sclerotized 
ring. Anal gills twice as long as anal seg- 

ment, pointed, representing the chief differ- 
ence between this species and sollicitans. 

Aputts.—In length and color almost 
identical with those of sollicitans, differing 

in the coloration of the abdomen, in which 

the dorsal, mesal, and lateral bands of pale 

scales are all practically pure white. The 

width of the white band on the beak and the 

central band of pale scales on the hind basi- 

tarsus both vary considerably, sometimes 

represented by only a few pale scales. No 
characters have yet been found to separate 

satisfactorily the male genitalia of sollici- 
tans and nigromaculis. 

A western species, nigromaculis has so far 

been taken only once in Illinois. A single 

female was caught in the light trap at the 

Savanna Ordnance Depot, July 7, 1945, and 

collected by S. Mittler. This record was 
first discovered by Captain Charles F. Ger- 
lach, U. S. Public Health Service, to whom 

I am greatly indebted for information re- 

garding it. 

No larvae of this species have yet been 

taken in the state. The species frequents 

saline pools throughout the great plains 

area and westward. 

6. Aedes mitchellae (Dyar) 

Larva.—Head similar to that of sollici- 

tans. Eighth segment with comb more com- 
pact than in sollicitans. Air tube somewhat 

slender, more than three times as long as 

wide; hair tuft usually seven branched, sit- 
uated beyond pecten; pecten composed of a 

close row of small teeth. Anal segment 

completely ringed by sclerotic shield; anal 

“y 
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gills slender and pointed, slightly longer . 

than anal segment (after Dyar). 

FEMALE.—Similar in size and almost all 
particulars of color and structure to the . 
female of sollicitans, differing chiefly as fol- 
lows: hind basitarsus having no center band ! 

of tawny scales, being black scaled with a 
basal band of white scales; tibiae predomi- 
nantly black with a.conspicuous scattering 

of white scales on the anterior face; wings 
entirely dark scaled. 

Mate.—Genitalia, fig. 136, very similar 
in most particulars to those of sollicitans, 

differing chiefly in the round and projecting » 

basal lobe. The setae on this lobe are longer 
than in sollicitans. 

This species is primarily southeastern in © 

distribution. Our only record for Illinois — 

is a single female collected on the south side © 
of Chicago, May 18, 1906, by Charles A, . 

Hill; it was recorded as Aedes taeniorhyn- — 

chus (Wiedemann) by Gerhard in 1919, 
The lack of subsequent records indicates — 

strongly that it represents an adventive. The 

specimen probably came north by train. 

Subgenus Aedes (Meigen) 

7. Aedes cinereus Meigen 

Larva.—Fig. 101. Head wide and rela- 
tively short; upper and lower hairs each with ~ 
four to seven filaments, the lower hair 

almost directly laterad of the upper hair 
and only slightly anterior to it; no accessory 

tuft between or in front of upper and lower 

pairs. Eighth segment with comb forming 
an irregular line or an irregular triangle of 
10 to 15 large well-separated teeth. Air 
tube moderately elongate, about four and 
one-half to five times as long as wide; hair 

tuft short, usually quadruple, situated be- 

yond pecten; pecten with about 14 teeth, the 

basal ones very small, the apical ones very 
long and widely separated. Anal segment 

with the tergite encompassing only about 
one-half the segment; anal gills slender and 
sharp, about as long as the air tube. 

FeMALE.—Length of wing 4mm. Head, 
including beak and palps, dark brown to 
black. Mesonotum entirely reddish-brown 
scaled with a few postero-lateral and pos- 

tero-mesal areas of grayish scales. Abdo- 
men with dorsum almost entirely bluish 

black scaled, the base of each segment with 
a narrow crescent of cream scales at the 
base; venter of abdomen almost entirely 

white or cream scaled. Legs with tibiae and 
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tarsi entirely bluish-black scaled, the femora 
with the anterior faces usually dark, the 
posterior faces whitish. Wings entirely 
dark scaled. 
Mate—lIn size and general color simi- 

lar to female. Palps represented by short 

stubs, very similar to those of the female 
and entirely unlike those of any other Illi- 
nois species of the genus. Abdomen with 
basal white bands more pronounced than in 
the female. Male genitalia, fig. 135, differ- 
ing from all others in the genus by the fol- 
lowing distinctive characters: dististyle in- 
serted some distance from the apex of the 
basistyle; dististyle with prominent sclero- 

tized processes at base and having apex 

divided into a Y-shaped fork; basistyle with 
a pointed, projecting apex, a broad base 

bearing a sharp basal lobe, and also a 
branched sclerotized mesal lobe; claspettes 

entirely lacking. 
This mosquito, which is crepuscular and 

a ready biter in the vicinity of its larval 
habitat, is common in the many small water 
holes that abound in the glacial bogs and 
marshes in the northeastern corner of the 
state. Apparently it produces annually only 

one generation, which emerges in late May 

or early June. 
Aedes cinereus was formerly known under 

the name of fuscus Osten Sacken, and a 
specimen was so recorded from Glen Ellyn, 

Illinois, May 30, 1908, by Gerhard (1910). 
In addition to many records of the species 
from northeastern Illinois, we have scat- 

tered records from other parts of the state, 

especially the southern fourth. The records 

from southern Illinois were associated with 

(but not reared from) woodland pools. 
Illinois Records.—Antioch, Cahokia (UsPHs), 

Cairo (UsPHS), Camp Grant (UsPHs), Carter- 
ville (UspHs), Crab Orchard Lake (UsPHs), 
Chemung, Elgin, Glencoe, Gorham, Great 

Lakes Naval Training Station, Kankakee, 
Keithsburg, Lawrenceville (UsPHS), Pingree 

Grove, Ravinia, Roxana, Scott Field (UsPHs), 

Skokie, Springfield (uspHs), Volo, Wauconda, 

Waukegan, and Zion. 

Subgenus Ochlerotatus Arribalzaga 

8. Aedes excrucians Walker 

Larva.—Fig. 103. Length 10 mm. Head 
wide. Lower head hairs usually double, 
upper head hairs usually triple, but fre- 

quently double, and any of the four occa- 

sionally single. No accessory hairs or tufts 
between them. Air tube elongate, about 
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five times as long as wide; pecten with one 

to three apical teeth detached, ventral tuft 

situated beyond the pecten and very long. 

Lateral comb consisting of an irregular 
patch of about 25 scales. Anal segment 

with dorsal shield covering little more than 

one-half the segment, the anal gills about as 

long as the segment, narrow and tapering. 

FEMALE.—Length of wing 6 mm. In 

color and general characteristics, this spe- 

cies is very similar to stimulans, differing as 

follows: mesonotum with much 

more extensive areas and 

usually 
reddish-brown 

meso-epimeron without bristles. 

Mate—In color and general structure 

similar to male of stimulans. Genitalia, fig. 

155; similar in general proportions to those 

of stimulans but differing markedly as fol- 
lows: ventral aspect of basistyle seeming to 

have basal lobe projecting as a triangular 

area; in reality the basal lobe is a large and 

somewhat rectangular area folded back 

against the mesal face, covered with rows 

of short fine setae and without any indica- 
tion of a macrochaeta. 

To date we have found this species in only 
the northeastern corner of the state, where 

it inhabits the spring pools in some of the 

marshes and bogs. It appears to favor 

marsh situations that border woods and is 

found usually in company with stimulans 

and fitchii. It has only a single generation 
per year, and its habits are very similar to 
those of stimulans. We have never found 

it in Illinois in the tremendous numbers that 

characterize colonies of stimulans. Mathe- 

son (1930) recorded the species from sev- 

eral localities in northeastern Illinois. In 

addition, he gave a record from Urbana, 

which is in the central part of the state; 

this specimen, however, appears more like 

fitchii, although it is in very poor condition 

and does not provide a good basis for a defi- 

nite record. 

Aedes excrucians is Holarctic in distribu- 

tion. In North America it is restricted to 

the northern coniferous forest belt and areas 

a short distance southward. Our Illinois 

records appear to be on the southern limit 

of its range in this longitude. 
Illinois Records.—BeacH: June 10, 

Mohr & Townsend, 12. ELk Grove: May 
2-6, 1942, 116, 219, 6 larvae. Vovo: April 

24, 1942, Ross & Burks, April 29, 1942, Ross & 
Samuels, 12 larvae; May 4-5, 1942, Ross & 

Burks, 12, 5 larvae. WaApswortH: June 3, 
1943, Ross & Sanderson, 84; June 10, 1942, 

Ross & Sanderson, 176, 19. Wauconpba: 

1933, 
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April 21, 1942, Ross & Riegel, 1 larva; April 
29, 1942, 34. 

9. Aedes flavescens Miller 

Larva.—Head wide, upper and lower 

hairs multiple, the upper ones sometimes 
double. Eighth segment with comb form- 

ing a triangular patch of scales. Air tube 
over three times as long as wide, the pecten 

reaching the middle, with the last two teeth 

detached. Anal segment with dorsal plate 
covering only the dorsal half of the segment. 

Anal gills as long as the anal segment and 
tapering to a point. 

FremMaALe.—Length of wing 7 mm. Head 
and mesonotum golden brown with areas 

shading to a more yellowish cast. Beak and 

palps black with white scales scattered 

along the entire length. Dorsum of abdo- 

men entirely cream scaled. Legs, except 

for the tarsi, mostly cream scaled. Basi- 

tarsus a mixture of white and black scales, 

the apical tarsal segments with the basal 
halves entirely white scaled, the apical halves 
dark scaled. Wings almost entirely cream 
scaled with a few black scales mixed in 

with them. 

Mate.—In size and general color similar 
to female, palps with an apical brush. Gen- 

italia, fig. 152, as follows: apical lobe large 
and projecting; basal lobe large and tri- 

angular, with many short setae and a single 

large conspicuous macrochaeta; claspette 

having a short stout base with fairly long 

apical filament, and beyond this a long nar- 

row neck and enlarged apical head which 

tapers to a narrow tip. 

To date we have taken only isolated 
adults of this species from the state, all from 

the northeastern portion, from near the 

Wisconsin border to Kankakee, some 100 

miles farther south. The males we took 

in the vicinity of marshes in which the larvae 

probably breed. 
Our records for this species, which is 

Holarctic in distribution, are on the south- 

ern edge of its range. The Illinois records 

given by Matheson (1930) for this species 
from Algonquin prove to be for fitchii, but 

our present records from Franklinville and 

Woodstock are close to Algonquin. The 
species is believed to have only one genera- 
tion per year and the adults seldom are 

abundant enough to be a nuisance. 

Illinois Records——AnrTiocH: May 21, 1941, 
16,19. FRANKLINVILLE: June 4, 1943, marsh 

eer 

ee. 
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pond, Ross & Sanderson, 16. KANKAKEE: Aug, ) 
4, 1938, Burks & Boesel, 19. Woopsrock:: 

June 4, 1943, cattail marsh, Ross & Sanderson, : 
1g. Zion: June 19, 1941, 12 ; June 10, 19427 

Mohr & Burks, 19. i 

10. Aedes stimulans Walker 

Larva.—Fig. 104. Length 9 mm. Head. 
wide, lower head hairs usually single, rarely 
double, upper head hairs usually double but 
occasionally single, triple, or quadruple. 

Eighth segment with lateral comb forming 
a rough triangle of about 30 scales. Air 
tube about three and one-half times as long 
as wide; pecten composed of an even series, i 

the ventral tuft situated beyond it, usually , 
three haired, and longer than width of seg- 
ment at base of tuft. Dorsal shield covering » 
little more than half of segment; gills pointed 
and usually slightly shorter than segment. 

FemaLe.—Length of wing 6 mm. Beak + 
and palps with a mixture of brown scales - 
and white scales. Mesonotum varying from 

grayish brown to reddish brown, with gray-_ 
scaled stripes or areas along the lateral half | 
and always nearly covering the scutellum. 

Mesopleurae with a group of three to six 
epimeral bristles. Dorsum of abdomen 

mostly dark scaled, each segment with a 
basal band of white scales, the bands small 
and crescentic on the basal segments, becom- 

ing wider and more extensive toward the 
apex. Hind tarsi with basal segments» 

mostly white scaled; second, third, and 

fourth dark scaled with a basal white band” 
occupying about a third of the segment. 
Wings mottled with brown scales and white 
scales, the dark ones predominating. 

Mate.—Similar to female in color and — 
structure. Palps with apical brushes. White 
bands on abdomen usually much more exten=_ 

sive. Male genitalia, fig. 153: basistyle with 
well-developed apical lobe; basal lobe devel 
oped as a large mesal lobe bearing many 

short setae and a large macrochaeta, but 

projecting only slightly as seen from ventral 
view; Claspette curved and narrow, its apical 

filament elongate with a long slender base, 
a sharp upper projection near middle, and 
from this point gradually tapering to a slen- 

der curved tip. : 

Three dedes species, stimulans, excru- 

cians, and fitchii, form a group the females — 
of which are frequently difficult to identify. 
The characters given in the key are not 
infallible, but will serve to separate most 
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specimens. Characters of larvae and of 
male genitalia offer very satisfactory means 

of diagnosis. 
Aedes stimulans occurs in tremendous 

numbers in and near woodland pools and 

stump holes in the northeastern corner of 
Illinois. The larvae, which appear shortly 
after the annual spring thaw, develop slowly, 
but are usually full grown by the time the 
first warm weather of late May occurs. 
The adults soon emerge, and during June 
and early July many woods in the vicinity 
of northeastern Illinois are teeming with 

ferocious biters. The species has only one 

generation per year. Outside of the north- 

eastern corner of the state, we have records 
of isolated colonies as far south as the cen- 
tral portion of the state. Early records of 
about 1906 and 1910 indicate that this spe- 

cies may have been much more abundant 
in central Illinois during the early part of 

the century, before so many extensive tracts 

of upland timber were cleared. 
The range of stimulans is widespread 

throughout the northeastern states, across 

the north central states, through Canada, 
and into the Yukon. Illinois is on the south- 
ern limit of its range. 

Illinois Records.—Larvae, collected April 
15 to April 25, and adults, collected April 28 
to July 20, are from Algonquin, Antioch, Ben- 
senville, Bishop, Camp Grant (uspHs), Elk 
Grove, Glencoe, Gurnee, Halfday, Highwood, 

Momence, Muncie, Northmoor, Palatine, 

Princeton, Ravinia, River Forest, Rockford, 

Rock Island, Rondout, Rosecrans, Starved 

Rock State Park, Urbana, Utica, Volo, Wads- 
worth, Waukegan, Yorkville, and Zion. 

ll. Aedes fitchii Felt & Young 

Larva—Fig. 109. Length 9 mm. Head 
wide, lower hairs usually double, occasion- 

ally single or triple, upper hairs usually 

triple, occasionally double, and rarely quad- 
tuple. Lateral comb somewhat triangular, 

composed of about 25 scales. Air tube elon- 

gate, about five times as long as its width 

near middle of pecten, tapering markedly 

and gradually from base to apex; pecten 

consisting of 20 to 25 scales forming an even 
row; ventral tuft situated just beyond pec- 
ten and very long. Anal segment with dor- 
sal shield covering nearly two-thirds of seg- 

ment; anal gills longer than segment and 
pointed. 

Femate.—Length of wing 6 mm. Color 
and general structure in general as for stim- 
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ulans with the following diagnostic features: 

head gray, mesonotum with the mesal third 
bright reddish brown, the lateral third hoary 
gray with a few reddish-brown scaled areas, 
scutellum gray; meso-epimeron usually with 
only two bristles. 

Mave.—In size and general color similar 
to female. Genitalia, fig. 154: basistyle with 
projecting rod, apical lobe bearing a scat- 
tering of long setae projecting mesad; basal 

lobe large and bearing a dense cluster of 

very fine long setae, in addition to the basal 
macrochaeta. Claspette with basal portion 

nearly straight, the apical filament short and 

curved, bladelike, and with its underside 

notched at the extreme base. 
Both Gerhard (1910) and Matheson 

(1930) recorded this species from Illinois. 

Most of our recent records for it are from 

the northeastern corner of the state. Here 
the species breeds in abundance in practically 

every open marsh. It is usually found asso- 

ciated with Culiseta inornata or Aedes ex- 
crucians, but in some marshes it occurs as a 

pure colony. Our only records south of 
northern Illinois were obtained by Hart 

from Urbana in 1887 and from Havana in 
1892. We have a recent record taken from 
Savanna, which is in the extreme northwest- 

ern part of the state. The species has 

apparently only one generation per year. 

Our Illinois records appear to be on the 

southern limit of the range of this species, 

which has a wide northern distribution simi- 
lar to that of stimulans. 

Illinois Records.—Larvae, collected April 

29 to June 10, and adults, collected May 3 to 

October 5, are from Algonquin, Antioch, Elk 

Grove, Franklin (Cook County), Franklin- 
ville, Glencoe, Great Lakes Naval Training 
Station, Halfday, Lake Bluff, Orland Park, 
Palos Park, Ravinia, River Forest, Sand Lake, 

Savanna, Urbana, Volo, Wadsworth, Wauke- 

gan, Willow Springs, Woodstock, and Zion. 

12. Aedes thibaulti Dyar & Knab 

Larva.—Head, fig. 97, wider than long; 

preantennal and both upper and lower head 

hairs long, the lower head hairs usually 
quadruple, the others with five or more 

branches; clypeal hairs very wide apart, 

three-quarters as far apart as distance be- 

tween upper head hairs; lower head hairs 

considerably laterad of and only «slightly 

anterior to upper hairs; antennae very long, 

over three-quarters as long as head, antennal 

tuft very long. Eighth segment with comb 
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consisting of a trianguloid patch of scales. 

Air tube about four and one-half times as 

long as wide, with pecten consisting of about 

20 scales arranged in an even row, ventral 
tuft situated just beyond pecten, usually six 

branched, the branches longer than the 
greatest width of the tube. Anal segment 

with dorsal shield longer than wide, cover- 

ing about two-thirds of the segment; anal 

gills about as long as segment, tapering to 

a blunt tip. 
FemaLte—Length of wing 4 mm. Beak 

and palps black, head gray. Mesonotum, 

fig. 122, with a bluish-black mesal patch that 

is narrow on the anterior half of the meso- 

notum but that on the posterior half occu- 

pies nearly the entire width of the segment. 

Antero-lateral areas of the mesonotum are 
a bright gray, with scales long and slender 
and not forming a shingled patch; abdomen 

bluish black with small white lateral patches 
at the bases of most of the segments; legs 
with tibiae and tarsi entirely black, femora 
with anterior and apical portions black, with 
conspicuous white knee rings and white 

basal areas; wings entirely brownish-black 

scaled. 

Mate.—Similar in size and color to 
female; palps very long and with apical 
brushes. Male genitalia, fig. 139, with 

broad basistyle that has a prominent apical 

and basal lobe and peculiar claspettes; the 

claspette blade is contorted into a somewhat 

irregular hook-shaped structure unlike that 
of any other North American species in the 

genus. Otherwise, the species shows a 
marked affinity to ftrivittatus, on the basis 

of the small but definite apical and basal 

lobes of the basistyle. 
Published records indicate that this species 

is primarily a south central species and has 

been found in abundance in Arkansas. The 

Illinois records represent the most northern 

locality in which the species has been taken. 

An excellent account of its life history is 
given by Horsfall (1940). It usually breeds 
in holes within the bases of standing trees. 

It seems to prefer swamp situations and, 

according to some writers, shows a marked 

preference for the bases of sweet gum and 

tupelo gum trees. 
Illinois Records.—CAHOKIA: June 29, 1943, 

Snow, 14 (UusPHs). CARTERVILLE: June 27, 

1942, 192 (uspHs) ; May 31, 1944, 19 (USPHS). 

Marion: June 2, 1942, Johnson, 14 

Scott FieLp: June 25, 1942, 29 (UsPHs) ; June 

16, 1943, 292 (uspHS); June 18, 1943, 19 

(USPHS). 
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13. Aedes grossbecki Dyar & Knab 

Larva.—Fig. 113. Length 10 mm. Head 
wide, lower hairs usually double or triple, 

upper hairs usually triple, sometimes dou- 

ble or quadruple. Lateral comb of segment 
8 forming a triangular patch consisting of 
about 30 scales. Air tube three and one- 
half times as long as wide, tapering only — 

slightly; pecten teeth forming an even row; 
ventral tuft situated just beyond pecten and | 
as long as, or slightly longer than, width of | 
air tube at base of tuft. Anal segment with ) 

dorsal shield covering about one-half of | 
segment; anal gills about as long as seg- 
ment and tapering. 

FEMALE.—Length of wing 5 mm. Beak | 
and palps black, with scattered white scales, 
each palp with a small tuft of white scales | 
at apex; dorsum of head covered with gray — 
and white scales. Mesonotum with an » 
irregular pattern, fig. 118, the lateral area — 

white scaled, the mesal third of the anterior 
half bright brown scaled and the major por- — 

tion of the disc of the posterior half black — 
scaled, the posterior border white scaled; 

these areas are variable and merge one into — 

another. Dorsum of abdomen irregularly 
scaled, the ground pattern dark scaled with 

a scattering of white scales, and each seg- 

ment with an arcuate basal area of white 
scales. Legs, fig. 124, mostly white scaled, 
the middle and posterior pair with irregular 
areas of black scales; hind tarsi banded, 
segments 2 to 5 with basal third to half 

white scaled, apex black scaled, basitarsus” 
mostly white scaled but not definitely banded. — 
Wings with a mixture of white scales and 
black scales. All the wing scales are very — 

wide, fig. 169, a characteristic that sets off 
this species from all other Illinois members 

of the genus. : 

Mate.—In size, color, and wing scaling 
similar to female. Palps with large apical — 

brushes. Male genitalia, fig. 157: basistyle 
with projecting apical lobe bearing several 

rows of hairs curved dorsad; basal lobe ~ 

wide and steplike, the macrochaeta some- 

what isolated on the ventral edge, the re-_ 
mainder with a cluster of long setae; clasp- 

ettes with base curved, apical filament with — 
a slender base and an expanded apex that 

tapers to a curved sharp tip. : 

Although not abundant, ; this species is 
common throughout the post oak flats along — 

the Mississippi River in extreme southern — 
Illinois. Outside this area only isolated é 
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specimens have been taken, but these extend 
the known range in the state north as far 

as Chicago. The only Chicago record is that 

of Gerhard (1910), who recorded a male 

from Chicago and a female from Palos Park 

under the name dedes sylvicola Grossbeck 
(now considered a synonym of grossbecki). 

The adults of grossbecki emerge early in 
the spring and apparently have only one 

generation per year. Outside of Illinois the 

species has been recorded from only a few 

localities to the South. We have encoun- 

tered the adults in the field so rarely that 

we know little of their habits. 
Illinois Records.—Several larvae, collected 

April 3, and adults, collected April 6 to June 
17, are from Cache, Crab Orchard Lake, Gor- 

ham, Grand Tower, La Rue, Mount Vernon, 
Reynoldsville, St. Jacob, Urbana, and Ware. 

14. Aedes trivittatus Coquillett 

Larva—Fig. 108. Head fairly wide, 
upper and lower head hairs always long and 

single; preantennal hair short and eight- 
branched; accessory hairs absent. Eighth 
segment with a triangular comb consisting 

of short pointed scales. Air tube fairly 

short and robust, about two and one-half 

times as long as wide; hair tuft fairly short 

and six to eight branched, situated beyond 
apex of pecten; pecten consisting of about 15 

fairly long teeth arranged in an almost per- 

fectly regular row. Anal segment completely 

ringed by sclerotic plate; anal gills long 

and tapering, frequently twice length of 

anal segment. 

FemMaALe.—Length of wing 5 mm. Beak 

and palps black, dorsum of head white 

scaled. Mesonotum, fig. 115, with a long 

dark central wedge, flanked on the side by 

a wide stripe of white scales; the anterior 

portion of the mesonotum has a dark stripe 

laterad of the light stripe. Dorsum of abdo- 

men almost entirely dark scaled with small 

lateral triangles of white scales on the 

apical segments; venter almost entirely white 
sealed with black lateral triangles on basal 

segments. Femora pale scaled with stripes 

of black scales on apical areas; tibiae and 

tarsi dark scaled with narrow lines of whit- 

ish scales on the ventral edge; wings en- 

tirely dark scaled. 
Mavte.—lIn size and color similar to 

female. Male genitalia, fig. 151: basistyle 

with apical lobe only moderately developed, 
shoulderlike; basal lobe steplike, with a 

Viste pa 
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Fig. 168.—Portion of wing of Aedes stimu- 
lans. 

Fig. 169.—Portion of wing of dedes gross- 
hbecki. Note the wide scales on the veins com- 

pared with those of fig. 168. 

Fig. 170.—Aedes triseriatus, scales on pro- 

notal lobe, lateral aspect. 

Fig. 171—Aedes thibaulti, scales on pro- 
notal lobe, lateral aspect. 
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very sinuate macrochaeta and many long 

slender setae. Claspette curved, its apical 

filament with a definite neck and head, the 

back of the head produced into one to sevy- 

eral spinelike barbs, the tip slender and 

slightly hooked. 
The male of this species is very similar in 

many respects to that of infirmatus Dyar & 

Knab. In infirmatus, fig. 150, the macro- 

chaeta of the basal lobe has a definite thick- 

ened angle near the base, the basal lobe 

itself is diagonal to the main axis of the 
basistyle, and the basistyle is more slender. 

The claspettes of the two species are very 

similar. 

Aedes trivittatus is one of the extremely 

annoying species encountered in Illinois. It 

is a fierce biter, even in the day time, and 

occurs in a wide variety of temporary pool 
situations. The adult emergence apparently 

occurs principally during the late spring, 

generally later than that of sticticus and 

canadensis and frequently coinciding with 

that of vexans. The larvae have been found 

in shady woodland pools usually resulting 

from spring rains or spring floods. In our 

recent collecting, the adults have been en- 

countered in great numbers many times, but 
the larvae have been taken very seldom and 
only in small numbers. 

In Illinois this species is distributed fairly 
uniformly over the entire state. Its range 
covers the northeastern and north central 

states with a few records extending into the 
southern states. 

Illinois Records.—Larvae, collected May 8 

to September 17, and many males and females, 
collected May 4 to November 29, are from 
Antioch, Baker, Cahokia (UspHs), Camp Grant 

(uspHs), Carterville (UspHs), Champaign, 

Chicago, Crab Orchard Lake (uspHs), Dan- 

ville, Des Plaines, East Peoria (UsPHsS), East 

St. Louis, Edwardsville, Glencoe, Great Lakes 

Naval Training Station, Halfday, Havana, 

Herod, Homer, Joetta, Kappa, Keithsburg, 
Lake Fork, Mascoutah, Matanzas Lake, 

Momence, Muncie, Neoga, New Boston, Oak- 

wood, Pere Marquette State Park, Princeton, 

Ravinia, St. Jacob, Savanna (usPHS), Scott 

Ficld (uspHs), Seneca (UsPHs), Seymour, 

Spring..eld, Starved Rock State Park, Syca- 

more, Urbana, Utica, Wadsworth, Ware, 
Weldon Springs, and Zion. 

15. Aedes aurifer Coquillett 

Larva.—Fig. 100. Head wider than long, 

clypeal bristles moderately far apart. Anten- 

nae very long, nearly as long as length of 

head, the tuft distinctly beyond middle of 
antennae and the apical portion markedly 
more slender than the basal portion. Upper 
and lower head hairs usually double, occa- 
sionally one of them triple, each lower head - 

hair at least twice as far laterad as it is - 
anteriad of upper head hair. Eighth seg-— 
ment with comb varying from an irregular | 
single or double row of about 10 scales to 
an irregular patch of about 20 scales. Air | 
tube nearly four times as long as greatest | 

| 
| 
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width; pecten with 12 to 20 scales, the . 

basal ones very short and broad, the apical 
2 or 3 detached from the remainder; ventral 

tufts multiple and markedly longer than 
greatest width of tube. Anal segment not — 
completely ringed by sclerotized plate, but — 

with a ventral membranous strip about as 

wide as in fig. 110B. Gills tapering and of 
moderate length. 

FEMALE.—Length of wing 4 mm. Beak 
and palps black, head varied with golden 

and dark brown. Mesonotum, fig. 123, 
having a large central purplish-black area 

with narrow lateral areas of gray scales 
shading to gold where the lateral and mesal 
areas meet, scutellum with a small gray 
area flanked on each side with a short and 
very narrow golden line. Dorsum of abdo- 
men almost entirely bluish black, the lateral 
portion of each tergite having a white patch 
just visible from dorsal view. Legs with 
tibiae and tarsi almost entirely blue black, 

some of the scales gray; femora with apical 
and dorsal portions black, extreme apex of 

each with a small white knee spot, basal 
portion cream. Wings entirely bluish-black 
scaled. 

Mate.—lIn size, color, and general struc 

ture similar to female. Palps with a large” 

apical brush. Male genitalia, fig. 141: basi- 
style moderately narrow with a large tuft 

of long conspicuous setae at apex; apical 

lobe set off as a shoulder, its dorsal margin 
with an irregular linear area of setae cury-_ 
ing dorsad; basal lobe represented by a 

detached sclerotized plate on the mesal face 
of the basistyle, this sclerite with a scatter-_ 

ing of short setae and a single large dorsal ~ 
macrochaeta arising from the dorsal mar- 
gin; claspette with a short curved base, the 

apical blade long, bearing a large barb on 
its upper surface and tapering to a slender 

curved apex. 

The male genitalia of this species are of 
the same type as those of intrudens Dyar, fig. — 

142. The two differ somewhat in details 
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of the claspette and apical tuft of the basi- 

style, but more particularly in the basal 

lobe. In intrudens the basal lobe bears 

three macrochaetae, one at the extreme 

base and two on the dorsal margin. 
‘The range of aurifer extends throughout 

the northeastern and north central states. 
We have only a single record of the species 

for Illinois, a female taken in the vicinity 
of a cypress swamp at Karnak, May 15, 
1941, by Mohr & Burks. This specimen 
was collected considerably south of other 
aurifer records in the western portion of 

the range of the species. The distinctive 
color markings of this specimen check per- 
fectly with the markings of specimens from 
Michigan and Rhode Island. 

16. Aedes dorsalis Meigen 

Larva—Head fairly wide; upper and 

lower head hairs long, always single, the 
lower hairs almost directly anterior to the 
upper ones and without intervening tufts. 

Eighth segment with comb triangular, com- 
posed of small sharp scales. Air tube mod- 
erately stout, two and one-half to three 
times as long as wide, hair tuft about six 
branched, situated beyond pecten; pecten 
with about 20 teeth forming an evenly spaced 
row. Anal segment with sclerotic shield 

covering only dorsal half of segment; anal 

gills very short and budlike. 

Femace.—Length of wing +.5 mm. Most 
of body and appendages cream to tawny 

scaled; beak tawny brown; mesonotum 

tawny; usually with a narrow brown mesal 
stripe and another brown stripe along each 

lateral margin, fig. 119, sometimes with 
additional narrow brown stripes and some- 

times without any brown stripes; abdomen 

cream scaled, the basal segments usually 

each with a pair of lateral spots of dark 

scales. Legs mostly cream scaled with a 
mixture of black scales, especially toward 

the apexes of the femora; tarsi mostly black 
scaled with a white fringe at the base and 

apex of each segment. Wings cream scaled, 

usually but not always with an irregular 

mixture of black scales on most of the veins. 
Mate—tn color similar to female except 

that the brown stripes on the mesonotum 
are usually darker and wider. ‘The palps 

have apical brushes as in canadensis. Geni- 

talia, fig. 145, as follows: basistyle with 
apical lobe only moderately developed and 

square shouldered; basal lobe projecting 
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and round, with one short and one long 
macrochaeta and with many slender setae; 

these setae are very short near the macro- 

chaetae and increase in size to the dorsal 

margins of the lobe, fig. 1458; claspettes 

with slender bases, the apical filament of 

each angled near middle and tapering to a 

slender tip. 

This species is similar in general appear- 

ance to dedes campestris Dyar & Knab. 

The males, however, differ markedly in the 

setation of the basal lobe. In campestris, 

fig. 146, this lobe bears long setae of almost 
equal length over the entire surface and has 

only a single macrochaeta, which is little 

larger or longer than the other setae. The 

females are practically impossible to identify ; 

in the past it has been considered that in 

dorsalis the third vein (Rus) was almost 

entirely dark scaled whereas in campestris 

this vein was largely white scaled. Reared 

series from individual colonies have shown 

that this differentiation does not hold, since 

both extremes and various intermediate 

conditions occur in dorsalis alone. 

The first Illinois reports of dorsalis were 

from the suburbs of Chicago and were re- 

corded by Gerhard (1910) using the name 

Aedes curriei Coquillett, a name then in use 

for this species but since that time sunk as 

a synonym of the Holarctic dorsalis. The 

species was reported from Oak Park, IIli- 

nois, by Matheson (1930) as Aedes dor- 

salis. At the same time Matheson recorded 

four females of Aedes campestris from Riv- 

erdale, near Chicago, Illinois. There seems 

no doubt that these Riverdale specimens are 

true dorsalis and not campestris, because all 

males taken in the Chicago area have proved 

to be dorsalis, and these specimens come well 

within the range of variation of reared 

series from nearby localities. 
Only a few colonies of dorsalis have been 

found in the state, and all have been associ- 

ated with waters contaminated by industrial 
wastes. In southern Illinois, one colony 
occurred with sollicitans in saline water from 

oil wells, and in northern Illinois other col- 

onies were in the seepage areas from several 

factories. The species is an irregular, inter- 
mittent breeder, and usually a brood ot 

adults emerges following each inundation by 

rain of the atfected areas. 
The adult females are fierce biters and 

appear to be predominantly crepuscular. 

Illinois Records.—Larvae, collected April 

22 to May 9, and adults, collected April 9 to 
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October 10, are from Cahokia (uspHs), Camp 

Grant (UsPHs), Chanute Field (uspHs), Dupo, 

East Moline, East St. Louis, Great Lakes Naval 

Training Station, Oak Park, Riverdale, 

Savanna (uspHs), Scott Field (uspHs), and 

Summit. 

17. Aedes canadensis Theobald 

Larva—Fig. 105. Head wide; upper 
and lower hairs multiple, five to eight 

branched, similar in length and fanlike 

appearance to preantennal hairs. Eighth 

segment with comb somewhat triangular, 
composed of a large number of small scales. 

Air tube moderately slender, nearly four 
times as long as wide; hair tuft long, usu- 

ally five branched; pecten forming an even 

row of about 15 teeth, the apical teeth 

slightly wider apart than the others. Anal 

segment with sclerotic shield covering only 
the dorsal half of the segment; anal gills 

tapering and pointed, about as long as the 

segment. 

FemaLe.—Length of wing 4 mm. Beak 

and palps brown, the latter with a minute 

tuft of white scales at extreme tip. Meso- 

notum uniformly golden brown and with a 

few indistinct gray lines along lateral mar- 
gins and on or near scutellum. Dorsum of 

abdomen dark scaled with an almost uni- 

form narrow band of white scales at base 

of each segment. ‘Tarsi each with a fairly 
wide band of white scales at both base and 

apex, tibiae almost entirely dark scaled, 

femora mostly white scaled with dorsal 

portions dark scaled. Wings uniformly 
bluish-brown scaled. 

Mate.—Similar in size, color, and gen- 

eral characters to female, differing chiefly 
in the long palps, each of which extends be- 

yond the beak and has a large apical brush 

embracing the last two segments and the 
apex of the preceding segment. The white 
bands on the dorsum of the abdomen are 
much wider than in the female. Genitalia, 

fig. 140: basistyle with large ovate apical 

lobes bearing a dense cushion of flattened 
wide setae, basal lobes wide and triangular, 

with a uniform brush of very slender setae 

and a larger single macrochaeta at base; dis- 
tistyle elongate, with an apical seta; clasp- 

ette moderately long and stout, with a slen- 
der sinuate filament. 

This species, which is one of the most 

widespread in the state, has only one genera- 

tion per year. ‘The larvae mature early in 
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the season; the adults emerge in April and) 
May. The species frequents chiefly wood-. 
land pools, especially those flooded by seep-; 
age water in the spring independent of high 
water in the streams. In southern Illinois, 
it occurs primarily in the post oak flats 
along the Mississippi. In other parts of the 
state it is found in stump holes, small sink) 

holes, and isolated oxbows of small wood- 
land streams. In rare instances it is found: 

in practically unshaded situations. } 

The females are fierce biters and attack 
readily in shaded situations through most; 
of the day. They live for many months, 
and, in woodland situations, isolated speci- 
mens are encountered well into the sum-— 
mer. ‘To date the species has not been in- 
criminated as a carrier of disease. 

Illinois Records.—Larvae, collected March 
18 to May 23, and many males and females, 
collected April 11 to August 1, are from Alpha, 
Altamont, Antioch, Bensenville, Benton, 
Cache, Camp Grant (UsPHs), Carbondale, Car- ) 
terville (UspHs), Casey, Centralia (UsPHs), 

Cottage Grove, Crab Orchard Lake (uspPHs), 
Danville, Darwin, Des Plaines, Effingham, 
Elgin, Elk Grove, Equality, Giant City State 
Park, Glencoe, Golconda, Gorham, Grand 
Tower, Grantsburg, Grimsby, Halfday, Her- 1" 
od, Ina, Johnston City (usPHs), Jonesboro, © 
Kankakee, Karnak, La Rue, Marion, Mascou- 

tah, Momence, Mount Vernon, Muncie, Oak- — 
wood, Raven, Ravinia, Reynoldsville, Rond- | 

out, St. Jacob, Salem, Scott Field (uspPHs), | 
Springfield, Starved Rock State Park, | 
Urbana, Utica, Vienna, Volo, Wadsworth, ' 
Waltersburg, Ware, Waterloo, Wauconda, H 

West Vienna, Willow Springs, Yorkville, © 
and Zion. 

18. Aedes sticticus (Meigen) 

Larva.—Fig. 107. Length 8 mm. Head 
with upper and lower hairs of only moder 

ate length, usually two to four branched but 
occasionally with an odd hair single, the 
exact combination of branching extremely 
variable and frequently asymmetrical; lower 

head hairs almost directly anterior to upper 

hairs. Eighth segment with comb triangu- 
lar, composed of small scales. Air tube 

fairly short, about two and one-half times © 
as long as wide; hair tuft short, usually six 
branched; pecten with 15 to 20 teeth ar 
ranged in a close, evenly spaced row. Anal 
segment with sclerotic plate covering about | 
three-fourths of segment; anal gills taper- 
ing and pointed, about as long as anal seg- 
ment. 4 

oS 
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Femate.—Length of wing + mm. Beak 
and palps black, the beak with a small group 
of gray scales at apex; dorsum of head gray 
scaled. Mesonotum, fig. 116, with a broad 
mesal brown band extending from anterior 

margin to scutellum and divided down the 

meson by a very narrow line of gray scales; 

lateral bands of mesonotum and scutellar 
region gray; supplemental short brown 

bands are usually present on the posterior 

half of the lateral areas, these bands always 

short and separated from the mesal band by 
at least a definite line of gray scales. Dor- 
sum of abdomen definitely banded, the apical 
two-thirds of most of the segments dark 

scaled, the basal third white scaled. Femora, 
fig. 125, mostly white scaled, the dorsal edge 

and apical portion of each black scaled; 

tibiae usually with upper and lower mar- 
gins black scaled, sides predominantly pale 
scaled; tarsi predominantly black scaled, 

without banding, the posterior basitarsus 

with white scales often extending as irregu- 
lar lines from base to near apex. Wings 
predominantly black scaled, the costal and 
subcostal areas frequently with many white 

scales mixed with the black ones. 
Mate—Size and general color as for 

female. Genitalia, fig. 148; basistyle with 
very large projecting apical lobe, which 
bears along its mesal edge a series of setae 

curved dorsad; basal lobe forming a trian- 

gular flap markedly detached from basi- 
style and connected with it chiefly by mem- 

branous folds, with a macrochaeta at ex- 

treme base, and with the apical portion 

curved and bearing fairly stout setae. Clasp- 

ettes slender, with a short apical filament 
that is expanded near base. 

Holarctic in range, this species in North 

America is widely distributed from coast to 
coast. In much of the recent literature it 

has been called hirsuteron (Theobald) in 
the East and aldrichi Dyar & Knab in the 
West. Dr. Alan Stone writes me that he 
believes these two are the same species and 
should be considered under the name sticti- 

cus. Edwards (1932) has synonymized 
aldrichi with lateralis (Meigen). Dr. Stone 

writes that there is some doubt as to the 

identity of /ateralis and believes it prudent 
to use sticticus for the species. 

In Illinois sticticus is extremely common 
along the flood plains of the larger rivers, 
where it breeds in flood pools. At times 
individuals of the species appear in great 

swarms, and the females are ferocious biters 
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during the evening and also during the day 
in cloudy or shaded situations. Emergence 

ot the adults occurs once a year, in early 
spring. The larvae seem to require shaded 

pools for development. 

Illinois Records.—Larvae, collected April 3 

to August 18, and many males and females; 
collected April 6 to October 25, are from Alto 
Pass, Belleville (uspHs), Billett, Bishop, Cache, 

Cahokia (uspHs), Cairo, Calvin, Camp Grant 

(uspHs), Carbondale, Carterville (UsPHs), 

Casey, Caseyville, Charleston, Clinton, Crab 

Orchard Lake (uspHs), East St. Louis, Ed- 

wardsville, Fox Ridge State Park, Fulton, 

George Field (uspHs), Glencoe, Golconda, 

Gorham, Grafton (uspHs), Grand ‘ower, 

Granite City (UsPHs), Grantsburg, Grayville 

(uspHs), Great Lakes Naval Training Station, 
Halfday, Havana, Herod, Homer, Hurst, 

Inman, Joetta, Johnston City (UsPHS), Kan- 

kakee, Kappa, Karnak, Keensburg, Keiths- 

burg, Lake Fork, La Rue, Lawrenceville 
(usPpHs), Mascoutah, Matanzas Bay, Mo- 

mence, Mount Carmel, Mount Vernon, (UsPHs), 

New Boston, New Haven, Oakwood, Pales- 

tine, Palisades, Patton, Pere Marquette State 

Park, Pike, Pingree Grove, Prophetstown, 

Pulaski, Ravinia, Reynoldsville, Ridge Lake, 

Rising Sun, Rockford, Russellville, St. Jacob, 

Savanna (usPHS), Scott Field (uspHs), Shaw- 

neetown, Springfeld (uspHs), Starved Rock 

State Park, Tamaroa, Urbana, Utica, Ware, 

West Vincennes, Willow Springs, Wolf Lake, 
and Zion. 

19. Aedes spencerii (Theobald) 

Larva.—Length 8 mm. Head wide, both 

upper and lower head hairs almost always 

single but occasionally one of them double. 

Terminal segments very similar to those of 
vexans, fig. 102. Air tube scarcely more 

than two and one-half times as long as wide; 

pecten with apical two or three teeth mark- 

edly detached; ventral tuft short and be- 
yond pecten. Lateral comb consisting of 
about 10 to 12 scales arranged in a regular 

single or double row. Anal segment, fig. 

110B, almost completely ringed by dorsal 
plate, with only a narrow, V-shaped area ot 

membrane between the ventral edges of the 
plate, bearing one or two ventral hair tufts 

anterior to apical mesal barred areas; gills 

tapering, longer than segment. 
FemMace.—Length of wing 5 mm. Color 

of beak, head, mesonotum, and legs similar 
to color of corresponding parts of sticticus. 

Each segment of dorsum of abdomen, fig. 
117, with a median stripe of white scales, 

an apical band of white scales, and a nar- 
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row basal band of white scales, the center of 

the lateral area being dark scaled. In very 
light specimens the dorsum of the abdomen 

may be almost entirely white scaled. Wings 

predominantly dark scaled but with many 

of the anterior veins mostly pale scaled, 

especially toward the base. 
Mate.—Similar in general to the female 

but with the abdomen darker; in dark ex- 

tremes the first four segments may be almost 
entirely dark scaled. Male genitalia, fig. 

149, similar in general to those of sticticus, 

with the following differences: apical lobe 
of basistyle more diagonal and longer; apical 
filament of claspette with a small but pro- 

nounced notch at the base of the apical fila- 

ment. 
We have only a single Illinois record of 

this species, from Savanna, June 19, 1942, 

in light trap (USPHS). The species is re- 

ported to be widespread and abundant in 

the Great Plains region. The larvae have 
been taken in temporary rain pools and 
marshes in Minnesota (Owen 1937). 

20. Aedes dupreei (Coquillett) 

Larva—Fig. 111. Head wide, with 
upper and lower hairs long, the upper hairs 

usually single, the lower ones double and sit- 
uated almost directly anterior to upper ones; 

the species is unique in having the latero- 
dorsal hair of the frons branched. Eighth 
segment with a comb consisting of an even 
row of about six long teeth. Air tube only 

relatively long but narrow and tapering at 
apex, nearly four times as long as wide; hair 

tuft long, about six branched, situated before 

middle of siphon but beyond end of pecten; 

pecten consisting of an even row of few 

large teeth. Anal segment completely ringed 

by sclerotic shield; anal gills extremely long, 

over twice length of air tube, each gill con- 

taining a distinct trachea. 
FemMALe.—Length of wing 2.5 mm. Beak 

and palps black, dorsum of head white 

scaled. Mesonotum with a wide silver stripe 

extending its entire length, the lateral area 

dark brown, abdomen entirely dark scaled. 
Legs almost entirely black scaled, except for 

the inner faces of the front and middle 
femora and all but the apexes of the hind 

femora. Wings entirely dark scaled. 
Mate.—Size and color as for female. 

Male genitalia, fig. 147: basistyle with pro- 
jecting and sharp apical lobe that bears only 

isolated short setae; basal lobe somewhat 
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ovate, detached from basistyle, connected » 

with it chiefly by membranous folds and by 
a short sclerotized bridge on which arises » 
the macrochaeta. Claspette slender, its api- | 
cal filament curved and saber shaped. i, 

We have only one record of the species 
from Illinois, a series of four females from 
Ware, August 14, 1942, Ross & Mohr. The 
specimens were collected as pupae from a 

temporary rain pool in the post oak flats 
along the Mississippi River. The species is | 
predominantly southern and southeastern 
in distribution, and the Illinois record is the ) 
one farthest north. 

21. Aedes fulvus pallens E. S. Ross 

Larva.—Fig. 95. Head wide; upper 
head hairs long and single, lower ones long 
and double, situated as far anterior to the 
upper ones as half the distance between the - 

upper hairs; between the lower hairs are a _ 

pair of very fine, branched hairs; preanten- \ 

nal hairs short and multiple. Thorax unique | 
among the I]linois species in having the three — 
lateral meso-thoracic tufts each 15 to 0 
branched and relatively stout. Eighth seg 
ment with comb triangular, composed of - 
about 30 small scales. Air tube short and | 
tapering, stout, only twice as long as wide; j 

ventral tuft large with about 14 filaments, - 
situated ventrad of the pecten and consider 
ably before its apex; pecten consisting of » 

about 15 teeth, of which the 1 to 3 apical | 
teeth are long, large, and well separated, | 
the remainder small and forming a close 
row. Anal segment completely ringed wi 
sclerotized dorsal shield; anal gills lon 
and tapering, nearly twice as long as air 
tube. $e 

FEemMALE.—Length of wing 5.5 mm. Integ- | 
ument of almost entire body bright golden | 

yellow except for a dark brown rectangle 
at each postero-lateral corner of the meso- | 

notum, irregular dark brown areas at oie. 

ends of the abdominal tergites, and the 
almost black antennae. Body with conspicu=— 
ous long slender hairs. Beak and palps ye” 

low scaled, the extreme apex of both tipped 
with black scales. Mesonotum with scales” 
of the ground color, very thin and scarcely 

wider than short setae. "4 Abdomen with dor 
sum predominantly yellow scaled, the ape 
of each segment with a band of black scales 

Legs yellow scaled, the knees and apical tar 
sal segments black scaled. Wings predomi- 

nantly yellow scaled. ka 
Bil 
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Mae.—Similar in size and color to 
female. Genitalia, fig. 143: basistyle with 
projecting and pointed apical lobe that con- 
jnues basad to beyond the middle of the 
basistyle and ends in a low but definite 
shoulder; basal lobe completely detached 

from basistyle and joined to it by membra- 
1ous folds, its macrochaeta appearing as a 

part of the basistyle proper rather than a 

part of the basal lobe; macrochaeta very 

long, flattened, widened at apex, and arising 
from a straplike internal thickening of the 

integument; basal lobe with slender setae. 

Claspette with base slender, its apical fila- 
ment beyond the short neck abruptly en- 

larged to form a wide blade. 
Our Illinois specimens belong to the sub- 

species pallens. It and its relatives have 
been treated in considerable detail by E. S. 

Ross (1943). 

We have only two records for this spe- 

cies from Illinois, both from the southern 

quarter of the state (Ware and Mount 

Carmel). In addition, there is in the Chi- 

cago Natural History Museum a specimen 
from Hessvyille, Indiana, which is only a few 

miles from Chicago. This last specimen, 

which is a female, may have been carried to 
Hessville from Illinois or states farther 

south by rail or other transportation. The 

Mount Carmel specimen, a male collected 

in 1906, would seem to indicate that at least 

one colony existed in southern Illinois at 

that time. The Ware record consisted of 
four larvae collected August 14, 1942, Ross 

& Mohr, from a rain pool in the post oak 
flats; two of the larvae were reared, and 

males emerged. ‘The species is primarily 

southeastern, and the Illinois records are 

apparently on the northwestern edge of its 
range. 
The temale from Hessville, Indiana, was 

recorded by Gerhard (1910) as Aedes bimac- 
ulatus (Coquillett), and the male from 

Mount Carmel, collected June 30, 1906, 

was recorded by Matheson (1930) as dedes 
cataphylla Dyar. 

22. Aedes implacabilis (Walker) 

Larva—Fig. 106. Head relatively wide; 
upper and lower hairs very long, usually 
single, sometimes double, the lower hairs 

almost directly anterior to the upper hairs 

and without accessory hairs between them. 
Eighth segment with comb consisting of an 
arcuate row of five to seven teeth. Air tube 
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of moderate length, slightly more than three 

times as long as wide; lateral tuft very long 
and stout, usually with four filaments; pec- 

ten short, with about 15 teeth that usually 

form an even row in which the apical ones 
become slightly more separated. In some 

cases the apical one or two teeth may be defi- 
nitely detached from the row. Anal seg- 

ment completely circled by its sclerite; anal 

gills moderately long, tapering, and sharp. 

FemMaALe.—Length of wing 5 mm. Beak 
and palps black scaled. Dorsum of head 

and mesonotum tawny or golden scaled, the 
mesonotum frequently with a wide mesal 

band of reddish-brown scales. Abdomen 

with dorsum dark scaled, each segment with 

a basal band of white scales, the bands nar- 

row at the base of the abdomen and becom- 

ing progressively larger toward apex. Legs 

with femora mostly pale scaled, tibiae pale 

with a mixture of dark scales, the tarsi pre- 

dominantly dark scaled, without banding. 

Mare.—Similar in size and color to 
female. Palps with a large apical brush. 

Genitalia, fig. 158: basistyle with a large 
ovate apical lobe, clothed with a cluster of 

fairly short setae, all pointing dorsad; basal 

lobe with ventral aspect forming a definite 
shelflike projection, the setae abundant and 
confined primarily to mesal aspect, macro- 

chaeta single and moderately inconspicuous. 

Claspette with curved base, its filament nar- 

row and angled, thickest at the angle. 

Formerly known under the name abser- 

ratus Felt & Young, this species occurs in 

great numbers in a tamarack bog near Volo 

and in lesser numbers in neighboring bogs 

in the northeastern corner of the state. The 

larvae live in the sphagnum mat of shaded 

pools. In the bog at Volo such pools occur 

in the tamarack and poison sumac belt a few 

paces back from the open edge of the bog 

and contain no other mosquitoes except 

occasional colonies of cinereus. 

Our Illinois records for implacabilis 
appear to be on the southern limit of the 

range of the species, which is northeastern 

in distribution. Only a single generation 
of adults emerges each year, in the late 
spring. The females are apparently crepus- 

cular and do not bite to any considerable 

extent during daylight hours, even on days 

that are cloudy. 
Illinois Records—AntTiocH: May 21, 1941, 

8; April 23-30, 1942, 26, 12. Voxo: April 
3, 1942, many larvae; April 26, 1942, 7¢, 

9; May 3, 1942, 1¢; May 13, 1942, Ross, NNN 
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Burks, & Mohr, 11 specimens, 19; May 16, 

1942, many @ and 9. WAUCONDA: emerged 

April 27, 1942, 1¢. 

23. Aedes punctor (Kirby) 

Larva—Head with the upper and lower 

hairs usually double. Eighth segment, air 

tube, and anal segment similar to those of 

implacabilis, differing chiefly in the comb. 

This has about 12 teeth forming a long irreg- 

ular row (from Dyar). 

Aputts.—In size and general color indis- 

tinguishable from implacabilis adults. Male 

genitalia, fig. 156, differing in the following 

characters: apical lobe with longer and 

more abundant setae, which are curved dor- 

sad: basal lobe much more massive, the 

sclerotized portion of the basistyle not ex- 

tending out onto the lobe, the lobe curved 

and bearing abundant short setae over its 

entire surface and a very conspicuous mac- 

rochaeta at its basal corner; claspette with 

apical appendage short, curved, and nar- 

rowed at tip. 

The only Illinois record of this species is 

a single male collected as a pupa in a tama- 

rack bog pool at Volo; the adult emerged 

April 26, 1942. This specimen was col- 

lected in a large colony of implacabilis. 

Examination of hundreds of mosquito larvae 

and males from the locality failed to dis- 

close a second specimen of punctor. ‘The 

habits and distribution of punctor are almost 

identical with those of implacabilis. 

10. PSOROPHORA 

Robineau-Desvoidy 

The females of this genus are fierce bit- 

ers and the adults in many of the species 
are diurnal or nearly diurnal in habit. The 

life history of the genus is very similar to 

that of dedes. The eggs are laid in damp 
ground cover and do not hatch until flooded. 

The larvae mature very rapidly. Larvae of 

two species are predaceous and feed on other 

mosquito larvae; larvae of other members of 

the genus are vegetarian and in the field 

are easily confused with those of dedes. All 
species of the group breed intermittently 

throughout the summer. “The larvae fre- 

quent temporary rain pools or flooded areas 

of many types. The adults of one or more 

species may appear in clouds soon after sum- 

mer rains. All species hibernate in the egg 

stage. 

The group is essentially southern. The 
range of the eight species known from Illi- | 

nois does not extend far north of this state, | 

Three other species of the genus occur 

within the territorial limits of the United — 
States: pygmaea (Theobald) is recorded 
from southern Florida; signipennis (Coquil- 

lett) and Jongipalpis Roth occur in the cen- 
tral plains states and southwestward. The! 
larvae are treated by Pratt (1946). 

The species of this genus form three very 

distinct groups, which have been considered © 
as subgenera. It is interesting to note that 
the female genitalia of all the Illinois spe-: 
cies are practically identical. 

Key TO SPECIES 

LARVAE 

1. Head quadrate, antennae short, slender, 
and without definite tufts, fig. 174; 
large predaceous larvae........ : ape 

Head oval, antennae long, stout, and with’ 
definite tufts, fig. 173; small to fairly | 
large, bottom feeders...........-. ne) 

2. Lateral hair of anal segment with two to’ 
four branches, separating at base of hair / 
lpndatdie (scan Ae 1. ciliata 

Lateral hair of anal segment single, or 

forked some distance from base...... 
Flee alos eee te eee 2. howardii | 

3. Antennae very large and inflated, air’ 
tube small, fig. 172........ 8. discolor + 

Antennae not inflated and air tube large’ 

and swollen, fig. 173....... os nn 
4. Upper and lower head hairs multiple. ... 

ad ceveuets/ a letes ete pectin aan eee 7. confinnis’ 
Upper head hairs single or double, lower” 

head hairs single to triple........ re) 

5. Upper and lower head hairs single..... 
PR NS pete lee oo 3. cyanescens | 

Upper and lower head hairs double or) 
triple. .4. ferox; 6. varipes; 5. horrida 

FEMALES 

1. Wing length over 6.5 mm., usually 7 to” 8 
mm.; mesonotum haying a narrow mesal / 
band of scales, flanked by a linear bare. 

polished band on each side, fig. 26; 
hind femora each with a Promina 
tuft at apex, fig. 28... 202 0. 

Wing length under 5 mm., usually 3.5 to. 
4.5 mm.; mesonotum ith entire area” 

scaled; hind femora sometimes bushy, ) 
fig. 30, but not with well-marked tufts | 

AINE Th lol ho 35 o. 0.0 Bere o = 3h 
Mesonotum with mesal band of scales © 

yellow, hind tibiae and tarsi very bushy 
EE EERE ER ALA (CHMLAIS IO: S.c O06, 1. ciliata’ 

Mesonotum with mesal band of scales” 
black, hind tibiae and tarsi pubescel 
but not unusually bushy... .2. howard 

bo 
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DISCOLOR 

CILIATA 

Figs. 172-174.—Psorophora larvae: A, apex of abdomen, lateral aspect; B, dorsum of head. 

Mouth brushes are omitted from head drawings. 
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COMB SCALE AIR TUBE 

anal H 
SEGMENT 

PECTEN TOOTH 

Fig. 175.—Psorophora horrida, larval parts. (After Roth.) 

oo AIR TUBE 

COMB SCALE 

PECTEN TOOTH 

\ 
Fig. 176 —Psorophora longipalpis, larval parts. (After Roth.) 
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3. Hind tibiae and tarsi entirely purple; 
abdominal tergites purple, but with api- 

cal yellowish bands that are slightly 
broken on the meson... .3. cyanescens 

Hind tarsi either with all segments banded 
with white or with one or more segments 
all white, or dorsum of abdomen with 

only small lateral white spots, as in fig. 

4. Each tarsal segment with apex dark and 
base with a white band, as in fig. 28... 
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Each tarsal segment entirely dark or en- 

tirely light; a leg may be banded but 

with an alternation of entirely dark 

and entirely light segments; rarely one 

segment may be banded.......... 6 

5. Wings mostly dark scaled but with a 

fairly even speckling of white scales; 

hind basitarsus nearly black, with two 

bright white bands, a narrow one at 

extreme base and a wider one at mid- 

dle of segment........... 7. confinnis 

Fig. 177.—Psorophora ciliata, male genitalia. 
Fig. 178.—Psorophora howardii, male genitalia. 

(After Matheson.) 

(After Matheson.) 
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Wings with white scales grouped into defi- 

nite lines or patches on some veins; 
hind basitarsus mostly white scaled but 

with dark scales intermingled uniformly 
along sits" entine MODEti. sss ate 
MORSE Oe tts cob BERG CERIO ap ar 8. discolor 

Mesonotum golden scaled over its entire 
ALGAiy 1 co ea peters sy orcas aeedne 4, ferox 

Mesonotum with mesal half black scaled, 

lateral fourths white scaled, forming 

longitudinal) bandsi... 32. . ece Hf 
Hind tarsi having next to last segment 

white, the remainder black.......... 
Pk OLE Re teen cee ey re ANT 6. varipes 

Fig. 179.—-Psorophora cyanescens, male genitalia. 
Fig. 180.—Psorophora caripes, male genitalia. 

Fig. 181—Psorophora confinnis, male genitalia. 
Fig. 182.—Psorophora discolor, male genitalia. 

Vol, 24, Art, 

MALES 

Dististyle with a large mesal lobe and g 
long mesal spurlike projection, fig. 

Dististyle with tip tapered and sma 
apical spur situated at end, fig. 179. B 

: 

(After Matheson.) 

(After Matheson.) 

(After Matheson.) 

(After Matheson.) 
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5. 

z, 

Dististyle narrow and sinuate, with a 

mesal row of bristles and a sharp sub- 
apical ventral tooth, fig. 177. . .1. ciliata 

Dististyle expanded near middle, without 
mesal row of bristles and without ven- 

MRED SL S82 (5-5 cic oesa "ots evel 1 4 

Apex of claspettes with a series of simple 
setae and two flattened contorted leaflets 

fat lateral corner, fig. 183:1........ 

MEETS Gas se 4. ferox; 5. horrida 

Apex of claspettes without contorted leaf- 
lets, at most with scales and thickened 
oa.) URES WA ye 5 

Apex of claspettes with a dense series of 

hairs and scales, fig. 179. .3. cyanescens 
Apex of claspettes with a series of only 

four to eight long, thickened hairs, fig. 

Apex of claspettes with four or five thick- 
Bapdehawrs fig. 182. >... .. 8. discolor 

Apex of claspettes with five to eight thick- 
ened hairs, fig. 181........ 7. confinnis 

SyNopsis OF SUBGENERA REPRESENTED 

IN ILLINOIS 

Adults with mesonotum having a pair of 
_ longitudinal, pale shining areas on each 
side of a narrow mesal band of scales; 
large species, gallinippers. Larvae pre- 
daceous, having quadrangular heads and 
small antennae without tufts, fig. 174. . 

A eee Psorophora 
Adults with mesonotum having a uniform 

covering of scales; small to moderate 
size species. Larvae vegetarian, with 
ovate heads and long, tuft-bearing an- 
LETS, LPS BSE Re oe ee ne 

Palps of male not upturned at end; tarsal 

claws of female with large subapical 
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teeth; tibiae and tarsi purple except 
for a few segments of hind tarsi, which 
may be white. ..:...... Janthinosoma 

Palps of male upturned; claws of female 
without subapical teeth; tibiae with 

numerous white scales, tarsi having each 

segment banded with white at base, 
darkwabvapexiy a. /e00.2\%, se ae Grabhamia 

Subgenus Psorophora 
Robineau-Desvoidy 

This subgenus includes two species, ciliata 

and howardit. 

1. Psorophora ciliata (Fabricius) 

Larva.—Fig. 174. Head quadrate, with 
short slender antennae and only a few incon- 
spicuous hairs. Eighth segment with the 
comb consisting of an arc of scales arranged 
along the edge of a slightly sclerotized cres- 
cent. Air tube long and moderately robust, 
tapering to apex, with pecten consisting of 

scales that are sclerotized at base and hair- 
like at apex. Anal gills very long. 

FemMALeE.—Length of wing 7 to 8 mm. 
Body integument yellowish brown, with the 

central part of the mesonotum dark brown 

to almost black; pubescense of many areas 

not sufficiently dense to obscure the integu- 

mental color. Beak and palps with erect, 

shaggy, dark or tawny scales, dorsum of 
head covered with white scales. Mesono- 
tum, fig. 26, with a narrow center stripe of 

white scales, Hanked on each side with a pol- 

Fig. 183—Psorophora, male genitalia. 1, P. horrida; 2, P. longipalpis. (After Roth.) 
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Fig. 184.—Psorophora ciliata, female geni- 
talia. A, dorsal aspect; B, ventral aspect; C, 

lateral aspect. Abbreviations: c, cercus; #, 
postgenital plate; s, sternite; 7, tergite. 

ished pale stripe. Laterad of this is a nar- 
row stripe of hairs and black scales and 

laterad of this is a large area clothed with 

white scales. Abdomen chiefly tawny or 
white scaled. Apical fifth of femora and all 

hind tibiae and tarsi very shaggy, with erect 

black scales; extreme base of each hind 

tibia and basal fourth or fifth of each tarsal 
segment with a band of appressed white 

scales. Front and middle tibiae and tarsi 
yellow, not shaggy. Wings dark scaled and 
usually inconspicuous. 

Ma te.—Similar in size, color, and general 

structure to female. Palps very long, much 

longer than beak, the apical three segments 

with a very large, extensive shaggy brush. 
Male genitalia, fig. 177: dististyle sinuate 
and narrow, bearing a mesal brush of bristles 

and a dorsal triangular projection near 

apex; claspettes long, free from basistyle, 
the apex of each with a row of thickened 

hairs and with a flattened sinuate leaflet on 
lateral corner. 

This species is of unusual interest because 

it is one of the few whose larvae are preda- 
ceous on other mosquito larvae. The big 
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ciliata larvae, which breed in rain pools, usu- 

ally with large numbers of dedes vexans 
and with other species of Psorophora, move 
about among the other larvae and cause no 
commotion. When hungry, a ciliata larva 
simply makes a grab with its mouthparts 
and mouthbrushes for one of the smaller 
larvae (it seldom misses) and gradually 

maneuvers it so that, with the head or tail 
in its mouth, it can swallow its victim whole. 

In actions and habits in securing prey, ciliata 
larvae are almost the exact counterparts of 
the gars among the fish. Usually a full) 
grown ciliata larva will consume three or 

four other larvae per day. In spite of their’ 
large size, ciliata larvae mature as rapidly 
as the smaller species. 

The ciliata females are vicious biters. 
After a blood meal, they are almost a terri- 
fying sight, due to their large size and busi- 
ness-like appearance. They attack on cloudy! 
days as well as during the evenings. The 
larvae, which breed in a wide variety of rain) 

pools, are not frequently encountered, but 
in this state are generally associated with 
Aedes vexans. 

Widely distributed from Central America’ 

through the central and eastern states to 
southeastern Canada, the species occurs gen=| 
erally over Illinois. It was recorded from 
Chicago by Gerhard (1910) and from 
Urbana by Matheson (1930). 

Illinois Records.—Larvae, collected May 25) 
to September 8, and many males and females, 
collected May 29 to October 21, are from 
Algonquin, Beach, Beardstown, Bement, Bishop, ’ 
Bridgewater, Cahokia (usPHs), Camp Grant 
(uspHs), Carbondale (uspHs), Carterville! 
(usPHs), Cave-in-Rock, Champaign, Chebanse, 

Chicago, Crab Orchard Lake (UsPHs), Downs, : 

East St. Louis, Fountain Bluff, Gorham, Graff 
ton (uspHs), Grand Tower, Granite City) 
(uspHs), Great Lakes Naval Training Station, | 
Havana, Homer Park, Marion (uUsPHs), New? 
Holland, Newton, Oregon, Pingree Grove 
Rocktoxd: Savanna (USPHS), Scott Field 
(uspHs), Thompson’s Lake, Urbana, Ware, 
West Vienna, and Zion. 3 

| i 

2. Psorophora howardii Coquillett 

Larva.—Almost identical with that of 
ciliata. The only reliable difference found: 

to date is the single or split condition of the: 
lateral hair of the anal segment (this hait 
is branched from base in ciliata). * 
FEMALE.—Similar to ciliata female in size, 

general color, and characteristics. It differs, 
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chiefly in having the mesal stripe of the 

mesonotum composed of black scales, and 

mn having the hind tibiae and tarsi yellow 

and only moderately spiny; identical to cili- 

gta female in appearance of the front and 

middle legs. 
Mate.—Similar to female in size and 

‘olor. Palps very long, the apical brush 
represented by short scattered hairs. Geni- 

alia, fig. 178, of striking appearance; clasp- 

stte ending in an ovate hairy lobe; dististyle 
with a large, long flaplike mesal projection, 
the inner apical corner prolonged into a long 

slender beak. 
This species has a wide distribution that 

embraces the Neotropical region and most 
of the southern part of the United States. 
It has been taken several times in southern 
Illinois and occasionally in central Illinois. 

The records for this state apparently repre- 
sent the northern limit of the species 
range. The larvae have been reared from 
pools in woodlands and from pools in ruts 
through a pasture. In the latter case they 

yecurred together with Psorophora ciliata 

and Aedes vexans. In southern Illinois they 
were taken, in company with vexans and P. 

ferox, in woodland pools in the post oak 

flats of the Mississippi River valley. The 
species has never been found abundantly 

in the state. 
Illinois Records—Larvae, collected June 9 

to August 14, and adults, collected May 26 to 
September 16, are from Cahokia (uspHs), Car- 
terville (UspHs), Chanute Field (uspHs), Crab 

Orchard Lake (uspHs), Goreville, Gorham, 

Grand Tower, New Athens, Scott Field 

(uspHs), Springfield, and Ware. 

Subgenus Janthinosoma Arribalzaga 

The species of this subgenus are conspicu- 

ous by the purple iridescent areas on the 

abdomen and legs, and the purplish cast on 
many parts of the body, such as the palps 

and wing scales. 
Females of all the species in the sub- 

genus are vicious biters. 

3. Psorophora cyanescens (Coquillett) 

Larva—(From Matheson 1944.) Head 
oval, upper and lower head hairs single and 

long, antennae stout and cylindrical, each 
with two- or three-haired tuft near middle. 
Eighth segment with lateral comb consist- 
ing of three or four stout scales on a small 
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sclerotized area. Air tube swollen, about 

three times as long as wide; pecten with 

three or four teeth. Anal gills slender, very 
long and pointed. 

FemaLe.—Length of wing 4.5 mm. Beak 

and palps black or purplish. Integument 

of head and thorax dull black. Dorsum of 

head and entire mesonotum covered with 

whitish scales. Dorsum of abdomen with 

segments purple scaled except for an apical 

band of white scales, the band of the apical 
segments interrupted on the meson. Legs 

with femora almost entirely yellow; ex- 

treme apexes of femora and all the tibiae 

and tarsi purple; extreme tips of femora 

each with a small whitish knee spot. Legs 
purple scaled, the scales inconspicuous. 

Mave.—Genitalia as in fig. 179: dististyle 
sinuate, expanded at middle; claspettes free 

from basistyle only near apex; apical mar- 

gin of claspettes with a dense row of hair 

and scales and with a long curved spine 
on the lateral corner. 

Adults of this species have been taken in 

numbers in southern Illinois but to date we 

have found no larvae. The adults are very 
unusual in many of their habits. They 

attack during the day and seem to prefer 

bright sunlight. Extremely rapid fliers, 

they make a high-pitched sound somewhat 
resembling that of a humming bird. They 
are wary and circle a prospective victim 

before alighting. We found it necessary to 
let them get a good start at biting before 

we could bottle them with certainty. On 
one occasion Dr. Carl O. Mohr and I en- 

countered a flight of adults at West Vienna. 

When we stepped into the bright sun, the 

cyanescens females attacked quite readily. 
When we retired into nearby shade, we were 

not molested. We repeated this action sey- 

eral times and always with the same results. 
A single female of this species makes so 

much noise that it can be heard approaching 

for several yards. 

As in other members of the genus, the 

larvae are reported to breed in rain pools 

of various types. 

Like howardii, this species extends its 
range from the Neotropical region into the 

southern and central states. It has been 

recorded from states as far north as Okla- 

homa, Kansas, and Illinois. 

Illinois Records—Adults, collected May 21 
to September 15, are from Carterville (UsPHs), 

Crab Orchard Lake (UspHs), East St. Louis, 

French Village (UsPHs), Granite City (UsPHs), 
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Marion (uspHs), New Holland, Savanna 

(uspHs), Scott Field (UspHs), Ware, and West 

Vienna. 

4. Psorophora ferox (Humboldt) 

Larva.—Head ovate, antennae elongate, 

with a multiple tuft near middle, upper and 

lower head hairs double. Eighth segment 
with a comb of six or seven scales arranged 
along the edge of an indistinct sclerite. Air 

tube stout, expanded, about three times as 

long as wide; pecten of three or four 

stout teeth. 
FemaLr.—Length of wing 4.5 to 5.0 mm. 

Integument of head yellowish brown, meso- 

notum almost black. Beak and palps cov- 

ered with purplish scales. Dorsum of head 

and pronotum with a uniform but not close 

covering of whitish or yellowish scales. 
Dorsum of abdomen purple with lateral 

white spots visible on segments 4 to 7. 
Legs with femora yellow, the apical and 

upper areas purple; tibiae and tarsi purple 

except for the last two or two and one-half 

segments of the hind tarsi, which are white; 

tip of femora with small white knee spots. 

Wings purplish-brown scaled. 

Ma.e.—Similar to female in size and 

color. Palps elongate, with only a sparse 

brush at apex. Male genitalia with disti- 
style considerably expanded and _leaflike, 

claspettes with a long base, entirely free 
from basistyle, and with their apexes orna- 
mented with a row of setae and each having 

two or three contorted leaflets on lateral 
corner; very similar to genitalia of horrida 

(fig. 183:1). To date, no very satisfactory 

characters have been found to separate the 

two species on genitalia. The color mark- 
ings given in the key to females are much 
more trustworthy. 

Common in many parts of Illinois, this 

species is frequently a real pest. The 
females are fierce biters and attack readily 

during the day in shady situations. The 
larvae breed most abundantly in flood pools, 
and in stream or river valleys. The first 

generation of adults emerges early in the 

season, usually about the middle of May or 
shortly afterward, and successive genera- 
tions are on the wing through the summer 
and well into September. 

This species has a wide range from south- 
eastern Canada through the eastern United 
States into the Neotropical region. In IIli- 

V ol. 24, a 

4 
nois the species is encountered in much 
greater abundance in the southern half of 
the state than northward. 

Illinois Records—Larvae were collected a 
Karnak, April 29, 1941. Many males and 
females, collected May 13 to October 14, are 
from Benson, Cahokia (usPHs), Carbondale 
(uspHs), Carterville (UspHs), Champaign, 
Crab Orchard Lake (uspHs), East St. Louis, 
Elsah, Fort Chartres State Park, Glencoe, 
Grice Gossett, Grand Tower, Grantsburg, 
Grayville, Havana, Herod, Homer, Karnak, 
La Rue, Lawcenceuie (usPHs), Mascoutah, 
Momence, Oakwood, Patton, Quincy, St. Jacob 
Scott Field (usPHs), Spanenela) Urbana, 
Utica, Vienna, Ware, West Vienna, White 
Heath, and Wolf Lake. 

5. Psorophora horrida (Dyar & Knab) | 

Larva.—Fig. 175. Very similar to the 
larvae of ferox and varipes. To date, relia- 
ble and tested characters have not been found 
to insure correct identification of the larvae 
of this group of species. 

FEMALE.—Length of wing 4.5 mm. Heal 
and thorax nearly black. Palps and beak 
purple scaled. Dorsum of head white 
scaled. Mesonotum with mesal third black 
scaled, lateral third white scaled, these areas 

forming definite longitudinal bands. Dorsum 
of abdomen purple scaled with small white 
patches on some or all of the segments. 
Femora with basal portions mostly yellow; 
the apical and dorsal areas are black, and 
the extreme tip (knee) is white; tibiae and 
tarsi purple with the exception ‘of the last 
two segments of the hind tarsi, which are 
white. Wings purple scaled. 

Mate.—Similar in size, color, and gen- 
eral structure to female. Genitalia, 
183:1, with dististyle swollen and leaflike;, 
claspettes each with a long stalk, which is’ 
free from basistyle, and with apex bearing) 
a row of setae and two contorted leaflets! 

at the lateral corner. a 

A species of very similar coloration, ongi- | 

palpis Roth (1945a), is distinguished if 
lacking the white knee spot and also in de- 

tails of the male genitalia, fig. 183:2. Th 
larva of longipalpis differs from that of hor= 

rida chiefly in details of the chaetotaxy, fig. 
176. A species that occurs along the easte 
portion of the great plains, /ongipalpis m 

eventually be found in Illinois. 

Very similar in habits and distribution 
ferox, horrida breeds in immense numbers © 
in bottomland pools. It has been take 
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abundantly in the southern half of the state 
and less abundantly in the northern half. 

The females are vicious biters that attack 
readily in the daytime. 

Illinois Records.—Adults, collected May 4 
ro September 24, are from Camp Grant 
(usPHs), East St. Louis, Elizabethtown, Fort 
Chartres State Park, Grantsburg, Havana, 
foetta, Kappa, Karnak, La Rue, Mascoutah, 

Momence, Mounds, Mount Vernon (vuspPHs), 

Oak Park, Patton, Pere Marquette State Park, 

Quincy, Rockford, St. Jacob, Savanna, Scott 

Field (usPHs), Seymour, Starved Rock State 

Park, Urbana, Utica, Warsaw, Wedron, White 

Heath, White Pines Forest State Park, and 
Whitesville. 

6. Psorophora varipes (Coquillett) 

Larva.—Practically identical with the 
larvae of ferox and horrida. To date sat- 
isfactory characters have not been found to 

identify these forms. 
FemMaALe.—Length of wing 4.5 mm. In- 

rezument of head and thorax black. Beak 
and palps purple scaled. Dorsum of head 
white scaled. Mesonotum with mesal half 
black scaled, lateral fourth white scaled and 

forming a conspicuous stripe. Abdomen 
purple with lateral white spots as in ferox. 

Legs with base of femora yellow, apical and 

dorsal portions purple; tibiae and tarsi en- 

tirely purple with the exception of the 

fourth tarsal segment of the hind tarsi, 

which is white; apexes of femora each with 

4 conspicuous knee spot. 

Mate.—Size, color, and general structure 
as for female. Male genitalia, fig. 180, with 

dististyle expanded, broad to apex, apical 

spine situated just before the tip; claspettes 

long, free from basistyle, the apex with a 
row of spines and a foot-shaped leaflet on 

lateral corner. 
This southern species has been taken only 

in the southern third of Illinois. At times 
it is abundant in the cypress bottoms, and the 
larvae probably breed in the summer rain 

pools of this area. It is a vicious biter and 

is on the wing as early as the middle of May. 
No larvae have been taken in our recent 

survey; habits of the larvae are recorded as 
being similar to those of other species in the 

genus. 

Illinois Records.—Adults, collected April 30 
to August 15, are from Cache, Duck Pond Hill, 

Grand Tower, Grantsburg, Karnak, La Rue, 
Lawrenceville (uspHs), Patton, Scott Field 
(UsPHs), and Ware. 

| 
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Subgenus Grabhamia Theobald 

The members of this group are non-metal- 
lic in color and drab in appearance. ‘The 

scales of the occiput and mesonotum are 

usually small and well separated. Another 

characteristic of the subgenus is the mixture 

of white scales and dark scales on the wing; 

in some species this mixture develops into 
a definite pattern. 

7. Psorophora confinnis (Arribalzaga) 

Larva.—Fig. 173. Head ovate, wider 

than long, with long antennae having a mul- 

tiple tuft mear middle; upper and lower 

head hairs multiple, usually with five or six 

branches. Eighth segment with comb con- 

sisting of about six scales arranged in a 

crescent. Air tube slightly swollen near 
middle, tapering near apex; pecten consist- 

ing of about four teeth. Anal gills of mod- 

erate length, pointed. 

FEeMALE.—Length of wing 4.5 mm. Palps 

dark-brown scaled with tip white scaled; 

beak with central half tawny scaled, base 
brown scaled and apex black scaled. Integ- 

ument of head and thorax sooty dark brown, 
nearly black. Dorsum of head tawny scaled. 
Mesonotum with a mixture of brown and 

white scales. Dorsum of abdomen dark- 
brown scaled with apical patches of white 

scales; on segments 2 and 3, these form a 

continuous band across the segment and on 

the segments beyond that they form a pair 
of lateral areas usually fairly well sepa- 

rated on the meson. Femora predominantly 

dark-brown scaled and having irregular 

white scales scattered throughout, with a 
definite band of white scales just before the 

apex, fig. 31, and with a prominent small 

knee spot at apex; tibiae dark-brown scaled 

with patches of white scales that make a 

series of dots running down the full length 

of the segment; tarsi of all legs nearly black, 
the basitarsus with a very narrow white 

ring at base and a definite tawny ring at 

middle, the remaining segments with the 

basal third or half white. Wings with a 

fairly even mixture of white scales and dark 
scales distributed so that no spots or bands 

result. 
Mate.—Similar in size, color, and gen- 

eral structure to female. Palps long, the 

apical two segments and part of the preced- 
ing with a long, extensive, and conspicuous 

brush. Male genitalia, fig. 181: dististyle 
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expanded and leaflike in middle; claspettes 
each with short stem and solidly fused to 
the basistyle; apexes of claspettes each with 

a row of five to eight thickened hairs. 
The larvae of this species breed in tempo- 

rary rain pools of pastures, farm yards, and 

other more or less open situations. The 

females bite ‘fiercely. 
Breeding in immense numbers, this species 

is a scourge in the flooded rice fields of 

Arkansas and other southern states. In IIli- 

nois it is common only in the southern part 
of the state. It has been taken in small 

numbers as far north as Chicago. Until 
recently the name columbiae was generally 

used for this species, and under this name it 

was recorded in Illinois by Matheson 

(1930). The species is widely distributed 

from about the latitude of central I[]linois 

south into the Neotropical region. 

Illinois Records.—Larvae, collected May 26 
to September 16, and many males and females, 

collected May 27 to October 11, are from 
Beardstown, Belleville (uspHs), Benson, Ca- 

hokia (UsPHs), Cairo (UsPHs), Carbondale 

(uspHs), Carterville (UsPHs), Champaign, 
Crab Orchard Lake (uspHs), East St. Louis, 

Elizabethtown, French Village (uspHs), Graf- 

ton (USPHS), Granite City (UsPHS), Grand 

Tower, Havana, Johnston City (USPHS), 

Marion (usPpHs), Mount Vernon (UsPHsS), Oak 

Park, Sandoval, Scott Field (uUspHs), Spring- 

field, Vienna, Ware, and West Vienna. 

8. Psorophora discolor (Coquillett) 

Larva.—Fig. 172. Head broad; anten- 
nae very long, thickened, with a multiple 

dorsal tuft near middle and with two stout 

spines on venter about two-thirds distance 

from base; preantennal tuft double and long; 

upper and lower head hairs single. Eighth 
segment with a crescentic comb of six scales 

united by a small sclerotized area. Air 

tube very short, about as long as width of 
seventh segment, the tube itself about three 
times as long as wide, with a pecten of about 

four or five long scales and with a multiple 
ventral tuft that is as long as the tube. 

Anal gills very long, with a trachea extend- 

ing the full length of each. 
FEeMALE.—Length of wing 3.5 mm. In- 

tegument of head and thorax dull, dark 
gray-brown. Beak with middle half pale 

scaled, base and apex brown; palps brown 

with a few white scales at tip. Head with a 

scattering of brown scales and narrow sil- 
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very scales. Mesonotum with a mixture of | 
brown scales and silvery gray scales, all of ' 

which are small and well separated, giving » 
a stippled effect. Dorsum of abdomen pre- - 

dominantly white scaled, with an irregular ~ 

mixture of brown scales, the scales normal | 
in size and overlapping. Femora with a 

mixture of white and brown scales, with a 
definite preapical band of white scales, and 

a white knee spot, the area between the 
preapical band and the knee spot predomi- 

nantly brown; tibiae chiefly white scaled, 
with an intermingling of brown scales, espe- 

cially toward tips; basitarsus white scaled 
with brown scales predominant toward tip; 

remaining tarsal segments with basal half — 
white scaled, apex brown to black. Wings 
predominantly white scaled, with an inter- 

mingling of brown scales that form a long — 
irregular blotch near the middle of Costa 
and many short lines scattered throughout 
the rest of the wing, giving it an irregular 
mottled appearance. 

Mave.—Similar in size, color, and gen- 

eral structure to female. Palps very long, 
with an extensive conspicuous brush. Male 

genitalia, fig. 182, almost exactly as in 
confinnis but usually with only four setae — 
at the apex of each claspette. ; 

Adults of discolor have frequently been 

confused with those of signipennis (Coquil- i 
lett), a more western species. The signi- 

pennis adults may be distinguished by the / 
barlike costal markings in the wings, which ~ 
are as definite as those in fig. 66. 

Occurring through most of the South, — 
this species has been taken westward to \ 
Oklahoma and Texas. In Illinois it has © 
been taken chiefly in the southern fourth of — 
the state. It is recorded as biting man, but ~ 
in Illinois it is not numerous enough to be © 
a pest. The larvae breed in rain pools. — 
The largest colony of larvae we encoun- 

tered in our Illinois survey was in a weed- 
choked roadside ditch. The general area 
was cleared and open, but the ditch was © 
overgrown and heavily shaded with weeds. — 
The larvae were wary and sparse, and some ~ 

patience was required to gather a series, 

one larva at a time. 
Illinois Records.—Larvae, collected June 8 

to August 3, and adults, collected May 29 to © 
September 27, are from Cahokia (UsPHS), Car- — 
terville (UsPHS), Crab Orchard Lake (UsPHs), 
East St. Louis, Fort Massac State Park, Graf- ~ 

ton (USPHS), Granite City (uspHs), Herrin 
(uspHs), Marion, Mount Carmel, Mount Ver- © 
non, Scott Field, Seneca (USPHS), and Ware. 
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FOREWORD 

N 1934 a project was organized to in- 
scare the Cicadellidae, or leafhop- 
pers, of Illinois and to prepare a compre- 
hensive report on the fauna of the state. 
Dr. D. M. DeLong, Ohio State University, 
Columbus, Ohio, very kindly accepted the 
post as project leader to direct the field 
work, identify the material, and write the 

final report. Accordingly, Dr. DeLong was 
employed by the Illinois Natural History 
Survey as Assistant Entomologist during 
the summers of 1934, 1935, 1936, and 1938, 

and as Research Entomologist for shorter 

periods in 1941 and 1945. 
In general pattern, the field program for 

the leafhopper study followed that for the 

Natural History Survey’s study of other 

groups, such as the Miridae. From 1934 
through 1936 collecting trips, to various 
parts of the state, were planned to include 
as many diverse ecological types as possible. 

Areas of natural vegetation provided the 
most extensive faunal possibilities. Many 
of these exist throughout Illinois in the 

state parks and forests, in national forests, 

along railroad rights-of-way, and in small 
scattered areas that are not readily arable. 
Altogether, several hundred thousand leaf- 

hoppers were collected, of which over 30,- 

000 were mounted for study and added to 
the 5,000 specimens already in the Survey 
collection. Because of the size of the group 
it was decided to exclude from the present 

report the large subfamily Cicadellinae 
(formerly Typhlocybinae). 

During the period of the 1930's, the taxo- 
nomic status of many leafhopper genera 
Was in a state of flux, because of the in- 
creasing employment of genitalic characters 
for specific identification. In consideration 
of this, the preparation of the final leaf- 
hopper manuscript was postponed for several 

years pending studies of various large gen- 
era such as Gypona and Idiocerus. 

A large portion of the identifications and 
preparation of the manuscript was done by 

Dr. DeLong at Columbus, Ohio, and we 

are very grateful to him for contributing 
so much of his own time to this project. 

We also wish to express our gratitude to 
Dr. Herbert Osborn of Ohio State Uni- 
versity, Dr. P. W. Oman and Dr. H. E. 

Dorst of the U. S. Department of Agricul- 
ture, and Dr. R. A. Beamer of the Univer- 

sity of Kansas for the loan of drawings or 

cuts, for permission to use illustrative ma- 

terial, or for other assistance; and to Miss 
Ruth V. Hershberger of Ohio State Uni- 
versity for making many drawings of diag- 

nostic parts. 

Several members of our staff in the Sec- 
tion of Faunistic Surveys and Insect Identi- 

fication have contributed materially to the 
project. All members of the section have 
assisted with the field program. The origi- 
nal total views of leafhoppers are the work 

ot Dr. Carl O. Mohr, Associate Entomolo- 
gist and Artist. Mrs. Elizabeth N. Max- 

well, Artist, has contributed many drawings 

ot diagnostic parts used in the subfamily 
and generic keys, and she and the Survey 
draftsman, Mr. James W. Curfman, have 
assembled, mumbered, and lettered the 

plates. Miss Phyllis A. Beaver, Laboratory 

Assistant, assembled and summarized the 

Illinois records in our files, and Dr. B. D. 

Burks, Associate “Taxonomist, prepared 
the bibliography. Adapting the manuscript 
to current Survey practices, modifying the 

keys to emphasize as much as possible char- 
acters that could be illustrated, and inte- 
grating in our office the many parts ot the 

manuscript represent the painstaking and 

effectual work of Dr. Milton W. Sander- 

son, Associate Taxonomist. The index to 

scientific names was made by Mrs. Leonora 

K. Gloyd, Laboratory Assistant. We have 

enjoyed throughout the help and cooperation 
of the Survey Technical Editor, Mr. James 
S. Ayars. 

Hersert H. Ross, 
Systematic Entomologist 
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An area of marsh grasses in an oak woods near Amboy, Illinois. The diversity of plant 

species in this spot makes it an ideal collecting ground for leafhoppers. Distinctive forms of 
trees, shrubs, herbs, or grasses all occur within this small area. 



The Leafhoppers, 

of Illinois 

(Eurymelinae-Balcluthinae ) 

HE leathoppers, or Cicadellidae, con- 

stitute one of the largest families of 

insects in North America and also in 

the entire world, rivaling in number of 
species such groups as the rove beetles, or 
Staphylinidae, the hymenopterous family 
Ichneumonidae, and the weevil family Cur- 

culionidae. When complete, the Illinois list 

ot leafhoppers will probably be close to 700 
species. This report deals with about half 

ot the Illinois leafhopper species, compris- 
ing 16 subfamilies. The other half belongs 
to the large subfamily Cicadellinae, which 
is not treated in this report except for a key 

to the genera. 
"Three hundred thirty species of the sub- 

families here treated are recorded from IIli- 
nois. Additional species whose range indi- 

cates that they might be found in the state 
with subsequent collecting have been added 

to the keys for the purpose of giving a more 

thorough understanding of the Illinois spe- 
cies. 

Many leafhopper species are economically 

important, either inflicting direct damage 

to crops, or transmitting plant diseases. 

These species are difficult to differentiate 
from many forms considered to be of little 

Or no economic importance. One of the 

principal aims of this report is to set forth 

keys and illustrations for their identifica- 
tion. 

BIOLOGY 

Some species of leafhoppers pass the 
winter in the egg stage and others in the 

adult stage. Overwintering eggs, present in 
plant tissues, hatch somewhat late in the 

or Cicadellidac, 

spring, usually in May or June, and the 

feed on the new, tender leaves. 
Species of leafthoppers that pass the winter 

as adults normally come out of their hiber- 
nation quarters during the first warm days 
of spring and begin to lay eggs as soon as 
the leaves of their host are fully developed. 
These eggs hatch in about 10 days. There 
are five nymphal instars in the life cycle 
before the adult stage, which usually re- 
quires from 12 to 30 days, depending upon 

the species and the climatic conditions. As 

a rule, leathoppers have one or two genera- 

tions per year but, where completion of the 

cycle is rapid and cropping conditions or 
sequence of plants furnishes an abundance 
ot tood, other generations may be produced. 

Empoasca fabae, the potato leafhopper, and 

certain species of Erythroneura produce 

probably the largest number of broods. 
About 10 years ago, the writer (1938a) 

reported in some detail upon the biology of 

the potato leafhopper, which might serve 

as a specific example for the discussion of 

various biologic phenomena and develop- 
mental stages. The adults of this species 

may mate within 24 hours after emergence; 
the preoviposition period may be as short 

as 3 days and it averages less than 6 days. 

The eggs are inserted singly into tender 

stems of leaf veins. The number of eggs 

produced varies considerably in this species. 
In general, the females lay eggs for a month 
or more and produce about 75 eggs in this 

period. In 1926 one second generation 

female produced 226 eggs in 47 days, an 
average of 4.8 eggs per day. The highest 

daily egg-laying record was 8 eggs in a 24- 
hour period. In the same year, 51 females 

nymphs 

[97 ] 
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produced 2,327 eggs. One female deposited 
period of 92 days and an- 

The average 

observations 

195 eggs over a 
other 216 eggs in 85 days. 

incubation period for 1,964 

during a single season was approximately 

10 days. The minimum incubation period 

observed was 7 days and the maximum 19 
days. There seems to be a definite correla- 

tion with temperature conditions. 

In the process of hatching, the nymph 
pushes itself through the egg membrane and 

the plant epidermis; at this time the legs 

extend tightly along the ventral side of the 
body to the tip of the abdomen. By a back- 

ward and forward swaying motion of the 

body the legs are freed; then the tip of the 

body is soon freed, and the nymph becomes 

active upon the plant. The time required 
for nymphal development varies from a 

minimum of 10 to a maximum of 22 days, 
depending upon temperature. The average 

number of days from egg to adult is usually 
12 to 14 in a normal season. 

Four distinct broods of the potato leaf- 

hopper occur, the fourth giving rise to only 

a small number of individuals in the north- 
ern states. 

Hibernation.—Several common _ species 
of leafhoppers are known to pass the winter 

in hibernation as adults in leaf mold and 
under the loose bark of trees. Species of 

Agallia, Macrosteles, Balclutha, Polyamia, 

Laevicephalus, Paraphlepsius, Deltocephalus, 
Exitianus, and especially species of Ery- 

throneura and Empoasca have been collected 

in hibernation and have been found coming 
out of hibernation in early spring. A large 
number of species of Erythroneura have 

been described from hibernating specimens 

only and nothing is known of their food 
plant and their relationship to plant asso- 
ciations. 

Field observations and hibernation ex- 
perimentation indicate that each spring 
Empoasca fabae migrates from the south- 

ern states into the northern states and does 

not normally pass the winter out of doors 
in Illinois or states of similar latitude. 

Feeding Habits—lInsofar as known, all 

leafhoppers are plant feeders that, in feed- 
ing, puncture the tender plant tissues by 
piercing-sucking mouthparts. Such feeding 
studies as have been made indicate that most 

species feed upon the mesophyll and cause a 
white stippled appearance upon the foliage. 
Empoasca fabae and probably other species 
make exploratory punctures deep into the 
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tissue, causing the mechanical plugging of 
xylem and phloem vessels. 

Not infrequently leafhoppers bite humans. 

Biting is common in certain leafhoppers at- 
tracted to lights, especially in little green 
species of the genus Empoasca. Their bite 
is sharp, but usually produces itching of 
only short duration. 

ECOLOGICAL RELATIONSHIPS © 

The leafhoppers are usually restricted, 
to definite plant species or genera. The’ 
plants are in turn limited in their distribu- 
tion to definite habitats due largely to cli-| 
matic and edaphic conditions. As a result: 

a species of leafhopper or a group of species 
can usually be associated with a definite 
habitat or plant association. The leathoppers, 
however, are not invariably found wherever 
their hosts occur. Some species of leafhop- 
pers seem to be distributed throughout the! 
full range of their food plant, whereas 
others seem to be restricted by climatic 
factors to an area within the food plant 
range. This latter condition is exemplified 
by the species of Idiocerus occurring on 
Crataegus, which do not occur, apparently, 
throughout the entire range of their re- 
spective plant hosts. 

The state of Illinois, with its long north 
and south axis and yaried conditions, ex- 

hibits a variety of plant associations whi 

afford interesting collecting and a variety of 
interesting northern, southern, and western 

species of leafhoppers. A large percentage 
of leafhopper species feed upon grasses, 
sedges, or herbaceous plants, and the vari- 

eties of prairies, sandplains, meadows, and 
marshes furnish excellent opportunities for 
obtaining many interesting records. 

Sand Habitats——The sand prairies al 
the upper Mississippi River at Fulton, Han 
over, and Thomson, fig. 1, which are unique 
in the plant association of the state, conta r 

species of leafhoppers that apparently de 
not occur elsewhere in Il]linois. Such specie: 

as Flexamia grammica, which occurs on the 

large coarse sand reed (Calamovilfa longi- 
folia), and Polyamia herbida, which is fount 
on the short matted grasses of the same 
habitat, have not been discovered elsewher 
inthe state. In the same habitat occul 
Flexamia areolata and abbreviata, Polyamw 

rossi, Hebecephalus cruciatus, Paraphlep. 

sius solidaginis, and Chlorotettix brevidus 

in addition to several more common species 
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Fig. 1—Sand prairie at Thomson, Illinois. Many unusual leafhoppers of the genera Flexamia 
and Polyamia are found in such situations. 

In the sand prairie at St. Anne in the east- 

ern portion of the state south of Chicago, 
we also find Flexamia areolata, and in addi- 

tion Flexamia bidentata, Chlorotettix bore- 

alis, and Paraphlepsius maculosus. On scrub 

oak in the same area occur Eutettix pictus 
and Penthimia americana. On the grasses 
of a different type of prairie, at Des Plaines, 

where wild rose is a prominent plant species, 
Laevicephalus The 

well-drained Decatur 
two interesting western species of leafhop- 

per, the “long-nosed” Dorycephalus platy- 
rhynchus and the small striped Commellus 
comma. On the hot barren denuded soil 
in the Mississippi River valley at Alton are 

pravus occurs. 

prairie at 

high 
contains 

Fig.2—Swale and sand dunes along the edge of Lake Michigan near Zion, Illinois. 

host plants of northern leafhopper species are restricted in Illinois to this area. 

Many 
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Fig. 3—Mats of bearberry, Arctostaphylos uva-ursi, on the sand ridges along Lake Michigan, 
near Zion, Illinois. This plant is the sole host for Texananus cumulatus. 

small patches of sparse short grasses upon 

which was found Athysanella balli. 

At Zion, Illinois, the sand prairie along 

the shore of Lake Michigan presents still 
another habitat type, fig. 2. Here the short 

grasses are mixed with prostrate mats of 

bearberry (Arctostaphylos uva-ursi) and 

ground juniper (Juniperus horizontalis). 

On the grasses are such species as Para- 

phlepsius turpiculus, Dorydiella kansana, 

Graminella mohri, and Graminella oquaka. 

Dorydiella kansana has been taken from 

Scleria verticellata in the Eleocharis obtusa 

association, and Graminella mohri occurs on 

Andropogon furcatus. The mats of bear- 
berry, fig. 3, support large populations of 

Fig. 4.—In the old Lake Michigan basin south and west of Chicago, near Oak Lawn and Ever- 
green Park, are many remnants of prairies such as this. They support a leafhopper fauna of 
unusual interest. 
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Texananus cumulatus, which apparently is 

limited in Illinois to this area alone. 
The old Lake Michigan basin, south and 

west of the city of Chicago, presents a 
series of dry and wet prairies, fig. 4, which 

vary considerably in their plant composition. 

Certain portions of this area near Ever- 

green Park and Oak Lawn have been col- 

lected extensively with interesting results. 
At Evergreen Park on a heavy mat of 
prairie grasses Flexamia rubranura, picta, 
inflata, Laevicephalus unicoloratus, and 
Remadosus magnus were taken. A typical 

prairie species, Mesamia nigridorsum, was 

found abundantly on wild sunflower 
throughout this prairie. On a moister por- 
tion of the prairie, species collected included 

Graminella aureovittata, Chlorotettix rugi- 

collis, spatulatus, fallax, and Dorydiella kan- 

sana, which seem entirely out of their range, 

since most of them except Chlorotettix 
spatulatus and Dorydiella kansana have 

been described from and occur either in 

Florida or along the Gulf or South Atlantic 

Coast. On small areas in this same Oak 
Lawn region where the water table is high 

and mats of fine Eleocharis occur, Delto- 

cephalus gnarus is found. 

Isolated Grass Areas——Some of the most 
interesting captures were made in areas 

where isolated islands of more western 

vegetation are still present. One such area 
is a pure stand of small grass several feet 

square which is growing upon the high ex- 
posed cliffs west of the stream at White 

Pines Forest State Park. Laevicephalus 

minimus was collected in abundance in this 

habitat. On the shaded grasses under the 
pine trees Palus delector was found. 

A similar type of habitat was found at 

Apple River Canyon State Park. There a 
stream has cut a deep gorge, leaving high 

rock-faced cliffs upon which are several 

types of wooded and herbaceous vegetation. 
Species like Chlorotettix unicolor and balli 
are rather abundant on the grasses of the 

flood plain. The grasses in the wooded 
areas support Chilorotettix lusorius and 

Colladonus furculatus. The entomologist 
who wishes to expend the energy to climb to 

the top of the rugged cliffs and search out 
small patches of short grasses is well repaid 
for his efforts by finding Flexamia pectinata 
in specific spots or pockets on the western 
cliffs. East and south of the Canyon in a 
similar situation Polyamia dilata and saxosa, 
rare in the state, and Hebecephalus signati- 
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frons may be found. The last mentioned 
species is more often found west of Illinois 

and may reach its eastern limit in this state. 

Marshes.—Marsh sedges 
furnish another series of interesting habi- 

grasses and 

Fig.5.—Meadows of Calamagrostis and as- 
sociated grasses in old lagoons of Lake Michi- 

gan, near Zion, Illinois, 

tats. Along Lake Michigan, from Wau- 
kegan to Zion, extensive meadows of Cala- 

magrostis, fig. 5, and associated grasses have 

developed from the old lagoons which were 
originally formed along the shores of Lake 

Michigan by wave action. On these grasses 

occur Amplicephalus Limotettix 

striolus and parallelus, Chlorotettix spatu- 

latus, fallax, obsenus, and Hecalus lineatus. 

In the swamp portion, where the water 

table is closer to the surface, Macrosteles 
potoria and slossoni are found. 

At the shallow margins of Fox Lake, 

fig. 6, and other northern Illinois lakes are 

often formed large areas that are filled with 

species of Typha, Spartina, and associated 

sedges and grasses. These associations 
abound in Cicadula cyperacea, melanogas- 

ter, and smithi (on Spartina Michauxiana) 

and Euscelis sahlbergi. The smaller grasses 

in these habitats often support species of 

Paraphlepsius, such as humidus and altus. 
In other marshes, fig. 7, are clumps of sedges 

osbornt, 
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Fig. 6—Marshes of varied floral content along the edges of Fox Lake, Lllinois. Here is 

found a large variety of sedge and grass feeding leafhoppers. 

that harbor Laevicephalus shingwauki and 

Parabolocratus viridis. 

Associated with the cypress swamps of 
southern Illinois, as at Karnak and Olive 

Branch, are marshes that contain tall grasses 

and sedges upon which occur Chlorotettix 
dentatus, melanotus, and limosus. 

In the marshes of the Chicago area is 
an abundance of Hecalus lineatus and Para- 

bolocratus viridis, major, and also grandis. 

The tamarack bog at Volo contains large 
areas of Vaccinium, fig. 8, upon which live 

species of Ophiola. 
Woodland Areas.—One of the most 

interesting habitats found in the state is the 
Herod flood plain, a low flat wooded area 

which is only a few feet above the stream 
bed and which is furnished with a high 

Fig. 7.—Especially rich in leafhopper species are marshes such as this one at Volo, Illinois, 
along the edge of a tamarack bog. 
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water table and a resultant moist soil con- 
dition, thus producing a luxuriant growth 
of vegetation composed of cane (Arundina- 

ria tecta), several types of grasses, many wn 
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species found in this association are Poly- 

interrupta, Chlorotettix nudatus, 

lusorius, melanotus, and Paraphlepsius fulvi- 

dorsum. Where Impatiens is found growing 

amia 

Fig. 8.—Leafhoppers of the genus Op/iola are found on Vaccinium, which grows extensively 
in a bog near Volo, Illinois. 

annual 

ennials. 

herbaceous plants, and a iew per- 
On the cane were found several 

of Arundanus, namely, nacreosus, 

flavotinctus, marginellus, and 

Chlorotettix suturalis, and Polyamia arun- 

species 

arundineus, 

The grasses and herbaceous plants 

support several species, the more interest- 

ing of which are Chlorotettix iridescens, 
balli, and nudatus, Paraphlepsius rossi, Kolla 

geometrica, and Polyamia alboneura. Upon 

the small grasses at the margin of the 

stream in this shaded habitat is found Poly- 
amia brevipennis. 

The wooded areas, fig. 9, produce a 
variety of types of associations in different 
areas of the state. A wooded glen at Rocky 
Branch, Dolson, proved to be one of the 
areas containing the greatest abundance of 

species of leafhoppers. Several species of 

Cloanthanus and several species of Sca- 

phoideus including nigrellus, which was 
taken only at this point, occur in this asso- 

ciation. The association is composed of an 

open mixed mesophytic forest with a luxuri- 
ant growth of shrubs and herbaceous vege- 

tation, some of which occur in rather low 

dinea. 

moist areas and some of which are found 

only on well-drained slopes. Some common 

in shaded areas, MJacrosteles variata oc- 

curs. 

Near 

area 

the Ohio River 

grasses in 

Shawneetown in 

shaded meadow low 

areas; the luxuriant growth occur 

such species as Chlorotettix attenuatus and 

balli and Paraphlepsius latifrons. At Vienna 
and Savanna where other types of open 

woodland are found, 

are 

upon 

Ophiola anthracina 

and Osbornellus unicolor occur on the her- 
baceous vegetation. 

In several places such as Oakwood and 

Eichorn, large patches of wild rice (Ely- 

mus) are growing in shaded places along 
streams or in low flat woods. On this food 
plant are found specimens of Elymana inor- 

nata and acrita. 

The woodland trees themselves, in addi- 

tion to furnishing shaded conditions for her- 

baceous plants, support several species of 

leathoppers. Certain genera are apparently 
limited in their feeding habits to species of 

trees. As an example many of the species 
ot Idiocerus occur upon willows: Idiocerus 

snowt, alternatus, pallidus, and moniliferae. 

In addition Alacropsis Empoasca 

obtusa, Neokolla hieroglyphica, and other 

leathoppers are found on The 

viridis, 

willows. 
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A lush growth of herbs in a wooded glade at Starved Rock State Park, Illinois. 
Such a habitat supports a leafhopper fauna very different from that found in the prairies. 

Fig. 10.—Rolling hills near Elizabeth, Illinois. Both the open prairie and the hazel and aspen 

clumps (center background) have a distinctive leafhopper fauna. 
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Carolina poplar is a tree occurring in the 

same habitat with the willow which sup- 
ports species of Jdiocerus and Macropsis. 

Upon Lombardy poplar have been found 
Idiocerus scurrus and Fieberiella florii; the 
Jatter species also occurs upon some of the 

ornamental shrubs. A common ornamental 

shrub, Tamarix, which grows wild in cer- 

tain areas of the United States, supports 
large populations of a bright green leaf- 

hopper, Opsius stactogalus. Certain species 

of oak are food plants tor Alebra albostri- 

ella, Eutettix pictus and luridus, and Pen- 

thimia americana. The maples are usually 
infested with Japananus hyalinus. The wal- 
nut is the food plant for Oncopsis verticis, 

and the honey locust supports Stragania 
apicalis and Macropsis fumipennis var. 
gleditschiae. Species of Crataegus are the 
food plants of Idiocerus crataegi, fitchi, and 
provancheri. Certain species of Scaphoideus, 

Gyponana, and Ponana live normally upon 
American elm. Idiocerus hebetus is a com- 
mon species on quaking aspen. Scaphoideus 

opalinus, Idiocerus apache var. juniperus, 

and Empoasca junipera are common species 

on juniper. These and many other species 
occur upon our common species of trees, but 

more especially should be mentioned the fact 
that practically all species of forest and 
shade trees are food plants for many species 
of Erythroneura, Empoasca, and Typhlo- 

cyba, genera which have been mentioned 
only superficially in the present study. 
Open Hillsides.—The hillside pastures 

and short grass meadows of the Ozark 
foothills in the southern portion of the state 
present interesting associations and here 

many species have been taken in a single 
Pasture. Space prevents the enumeration 

of all such species but the more common 
and interesting are Acurhinus pyrops, Para- 
philepsius irroratus, truncatus, tennessa, and 

pusillus, Texananus superbus, Chlorotettix 

galbanatus, necopinus, and viridius, Poly- 
@mia inimica, weedi, obtecta, and simi- 

laris, Flexamia picta and inflata, and Delto- 
cephalus sonorus and flavicostus. 

The hillside pastures of the Jo Daviess 
hills, fig. 10, in the northwestern corner of 
the state contain several of the same species. 

In addition to those, Athysanella acuticauda 

is a common species in this northwestern pas- 
ture region. Many other species of leafhop- 

pers occur on the open prairie and in the 

hazel and aspen clumps of this part of the 
State. 
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ECONOMIC STATUS 

Several species of Illinois leafhoppers are 

known as pests of various plants and crops. 

Thin piercing-sucking mouthparts injure 
plants by piercing the cells and vessels of 
the leaf or stem and sucking out the plant 
fluids. Slight injury may also be caused 
by the egg punctures of the larger species, 
which oviposit in leaf tissues. 

The potato leafhopper, Empoasca fabae, 
is a major pest of potatoes in Illinois. The 
browning and curling leaf injury known as 
hopperburn apparently is caused by this leaf- 
hopper through the plugging of the con- 

ductive tissues of the stalks or veins. Where 

such injury occurs it prevents the manufac- 

ture and translocation of starches in the 

plant and usually the formation of potato 

tubers. This type of injury is not produced 
by other species of leafhoppers. 

The rapid multiplication and growth of 
potato leafhoppers results in heavy popula- 

tions and severe injury to potatoes in seasons 

of normal climate. Heavy populations of 

this pest also cause injury to other crops. 
Beans are injured by a cupping or curling 
of the leaves with the top of the leaf 

appearing humped. A hopperburn condition 

is often produced on rhubarb. On alfalfa 

a yellowing of the leaves is caused by leaf- 

hoppers, and young apple trees are fre- 

quently injured by the insects, which cause 
a severe curling of the newer leaves. 

Apples are injured severely in certain 
seasons by leafhoppers of several genera. 
Species of Erythroneura and Typhlocyba, 

as well as Empoasca, cause damage, and 

species of Gyponana, Idiocerus, and other 

genera may occasionally become pests. The 
mere abundant and common species infest- 

ing apples are Erythroneura lawsoniana, 

maculata, obliqua, hartii, and ziczac, Typh- 

locyba pomaria, and Empoasca fabae and 
maligna. 

The species of Erythroneura hibernate as 

adults and lay eggs on the young developing 
shoots or leaves of apple in May and June. 

The eggs of Typhlocyba pomaria, Empoasca 

maligna, and of species of Gyponana and 

Idiocerus pass the winter in the bark of 

twigs and hatch early in the spring. In 

view of this fact, the populations upon the 

apple tree are composed of a complex of 

adults and immature forms of the various 

species. Severe populations cause the leaves 

to become stippled with white puncture 
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spots and often to turn brown and fall. 
When the apples are ripening in the autumn, 

the populations are often so abundant that 

the fruit is coated with “honeydew” excre- 
tions. It is common for the sooty fungus 
to grow in this excretion. The large Gypo- 

nana leafhoppers make rather large egg 
punctures in the new twig growth. These 

leafhoppers probably are not of economic 
importance, but they leave large scars and 

occasionally become abundant. It is difh- 
cult to control them. 

Certain species of Erythroneura, espe- 

cially comes and tricincta, usually become 
pests of grapes, attacking the leaves and 

causing them to turn whitish, then yellow, 
and finally brown before they fall to the 
ground prematurely. By the time this par- 
tial defoliation occurs, the grapes are fully 
developed but not matured. The green 
leaves are necessary to produce the sugars 

for maturing the fruit. As a result of leaf- 
hopper attack, the marketed grapes are often 

sour and the quality is decidedly impaired 

by leathopper defoliation. 

Clover and alfalfa harbor a number of 
leafhopper species, among which are dcer- 

atagallia sanguinolenta, known as the clover 
leafhopper, Polyamia inimica, Unerus nigri- 

frons, Exitianus obscurinervus, Macrosteles 

divisa, Agallia constricta, Cloanthanus fron- 
talis and acutus, and Empoasca fabae. The 

most severe leafhopper pest of alfalfa is 

undoubtedly Empoasca fabae. 
Forage crops of all kinds are attacked by 

leafhoppers, which are usually considered 
as minor pests of these crops but occasion- 

ally become quite abundant. The leafhop- 

pers most often present on forage crops are 

Draeculacephala spp., Graminella  nigri- 

frons, Polyamia inimica, Exitianus obscurin- 

ervis, Macrosteles divisa, Psammotettix 

striatus, Paraphlepsius irroratus, and Cloan- 

thanus spp. 

In addition to causing injury by direct 
attacks, certain species of leafhoppers are 

important as vectors in the transmission of 

plant diseases. The sugar beet leafhopper, 
Norvellina tenella, one of the best known 

of this group, transmits to sugar beet and 
other plants the virus disease causing curly 

top. In the early 1930's this disease was 
found on horse-radish in Illinois, associated 

with large populations of the vector. That in- 
festation was apparently caused by a migra- 
tion; leafhopper and disease disappeared in 
1937 and have not recurred in Illinois since. 
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Macropsis trimaculata has been proved — 
to transmit yellows, a disease fatal to peach 
trees. Macrosteles divisa, a common species 

on many types of plants, has been proved 

to be vector of another virus disease, aster 

yellows. 
Where cranberries are grown commer- 

cially in the northern bog areas, Ophiola 

striatula and osborni are pests; the former 

has been demonstrated to be the vector of 

a virus disease known as false blossom of 
cranberries. Yellow dwarf of potatoes has 

been readily transmitted by Aceratagallia 
sanguinolenta. 

TAXONOMY 

The Cicadellidae are most readily dis- 
tinguished from other families of Homop- 
tera by two rows of prominent spines on the 

long hind tibiae. The head usually bears 
two ocelli well separated from the large 
compound eyes by the basal portion of the 
vertex. Throughout the group the vertex — 
varies greatly in length and general struc- 

ture. In some genera it is very short and — 
parallel margined and in others extremely 

long and foliaceous. Each of the first pair 
of wings has a definite claval area and a 
corium. The clavus in some genera is 
reticulate veined. In most genera the corium 
is crossed by two veins, frequently called 
the first and second sectors; the first sector — 

is branched on the corium, forming an outer 
and inner branch; and there are usually 
one or two crossveins between the first and 
second sectors, always a row of apical veins, 

and usually a row of anteapicals. In a few 

species both brachypterous and macropter- 

ous forms occur. 

In size, individuals of this group range ab 
from 3 to 12 millimeters in length. Usually 
the females are larger than the males and ~ 
often differ from them in color and struc- — 

ture. 
Some of the more recent and useful papers 

on the taxonomy of leafhoppers are by John- 
son (1935) on the Cicadellinae (Typhlocy- 
binae) of Ohio, Oman (1937, 1938a) on 
some North American and South American ~ 

leafhopper genera, and Osborn (1928) on — 
Ohio leafhoppers. Other useful works are 
a publication on Minnesota leafhoppers by — 
Medler (1942), and a check list of Nearctic 

leafhoppers by DeLong & Knull (1945). 
These references contain many bibliographic 
citations to the Cicadellidae. 



June, 1948 © 

outer branch Ist sector___ 

inner branch Ist sector__ 

Ist cross nervure_______ 

| S80] 3) | a = 

2nd cross nervure____ 

commissural line___ ______' 

UT = 

cereal Cos = 2 = ee 

seventh 
sternite 

\ 
pygofer 

Fig. 11.—Latulus configuratus. 
and male and female external genitalia. 

Systematic Characters—The Cicadel- 

lidae are divided into subfamilies chiefly 
on the basis of position of ocelli, sutures 

of head, shape of pronotum, and venation, 
fig. 11. The general type and comparative 

length of head and the curvature of the ver- 

tex or the presence or absence of a folia- 

ceous margin assist in the separation of gen- 

era in certain groups. Wing venational pat- 

terns, the presence or absence of certain 
branches, and the presence or relative num- 
bers of reticulate crossveins or reflexed 

costal veinlets are valuable characters for 

generic distinctions. In the Cicadellinae the 

second pair of wings contains diagnostic 
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—— antenna 

Soa vertex 

ees ocellus 

ee scutellum 

> ~~ tibia 

Figures illustrating terminology for parts of body, elytron, 

venational characters in addition to those 
in the first pair of wings. The generic 

separation of the members of this subfamily 
may be accomplished almost entirely upon 
the basis of wing venation. The male genital 
structures often assist in placing a species 

in its genus even though the entire specimen 
except this portion may be missing. 

In most leafhopper groups the internal 

chitinous pieces of the male genitalia, fig. 12, 

are the most reliable structures known to 
date for specific diagnosis. In certain genera, 

those of the Macropsinae for example, we 
have been unable to date to distinguish the 

species by the genitalia; hence their species 
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Fig. 12.—Chlorotettix dentatus. 
terminology of parts. 

are separated largely on the basis of color 
patterns. The external structures of the 

male are often very useful for separating 
species, but as a rule the internal structures 

of the genital cavity are more specific, espe- 
cially the aedeagus and paired styles. In 
certain genera the shape and excavation or 
curvature of the posterior margin of the 
seventh sternite of the female, designated 
in some publications as the last ventral seg- 
ment, is excellent for species separation. In 
other groups, the female seventh sternite 

in as many as 50 or more similarly colored 
or marked species may be identical. In such 
cases it is almost impossible to key the 

females to species. Insofar as possible, both 
sexes have been keyed to species in this 
report. Even when not used in the keys, 

the male genital structures have been illus- 
trated if of value in assisting students to 
check the identity of species. 

The keys to the subfamilies and genera 
were devised largely for the separation of 
the members of groups known to occur in 

Illinois and nearby states. 

Key To SUBFAMILIES 

1. Frons long and nearly parallel sided or a 
little narrowed dorsad, figs. 13, 14; eyes 
large and separated on meson by less 
than greatest width of eye, fig. 24..... 

% Jassinae, p. 343 
Frons expanding dorsad, as in figs. 15, 

16; eyes smaller and usually separated 
on meson by one or more times width of 
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internal and external genitalia illustrating 

Vertex between eyes very short and from — 
5 to 13 times wider than median length, — 
as in figs. 26, 29; ocelli on extreme front — 
margin of vertex or on face, as in figs, 
17, 18 : 

Vertex between eyes generally long and 
2 to 4 times wider than median length, 
as in figs. 28, 31; ocelli above, or on 
front margin of vertex, or absent, as in 
figs. 27, 31a... hae sade Oe a0 

Anterior margin of pronotum extended 
beyond a line through the anterior” 
margins of eyes, as in fig. 26......... 

Anterior margin of pronotum not extended ~ 
beyond anterior margins of eyes, as in ~ 
figs. 27, 29.07) 2 6 

Frontal suture extending beyond antennal 
pit and curved on inside of ocellus, fig.” 
16; veins of elytra each with a double - 
row of punctures on margins, fig. 95... . 
POPU M OR AMET en each ASS 8) Nioninae, p. 131 

Frontal suture ending at or near antennal 
pit, figs. 92, 93; veins of elytra without 
punctures. ...c 62:24.) shee 5 

Vertex obtusely angulate, fig. 26; an- 
terior margin of pronotum produced 
from one-third to nearly one-half its 
length beyond anterior margins of eyes; 
head and pronotum punctured or with 
irregular raised lines... .. 2 os. 

A Ueraed Sat MRLs Macropsinae, p. 123 
Vertex broadly rounded, figs. 96, 104; 

anterior margin of pronotum produced 
not more than one-fifth or one-sixth 
its length beyond anterior margins of 
eyes; head and pronotum finely granu- 
Tater oe eae eee Agalliinae, p. 132, 

Frontal suture extending beyond antennal 
pit nearly to ocellus, as in fig. 19; head’ 
wider than pronotum; elytra bare be- 
tween veins... 2.) 00... A 

Frontal suture ending at anténnal Pi 
as in fig 175. 0 0 Aireecs er ; 

> 
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7. Body large and robust, the elytra inflated 
behind; ocellus, fig. 19, closer to eye 
than middle of vertex and directly 
above antennal base. The genus Re- 
madosus in Athysaninae, p. 181 

Body slender, fig. 34, the elytra narrowed 
behind; ocellus, fig. 18, almost exactly 
halfway between eye and middle of ver- 
tex on inside of a perpendicular line 
through antennal base...............- 

1 Ge See .Eurymelinae, p. 111 
8. Head, fig. 29, narrower than pronotum; 

elytra with many short hairs between 
veins..........Bythoscopinae, p. 138 

Head, fig. 98, wider than pronotum; 
elytra bare. The genus dceratagallia in 
enim... ye AGaldinae, p. 132 

?. A median longitudinal carina on front and 
on vertex, and another extending from 
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inner margin of eye to middle of front 
margin, fig. 30... Evacanthinae, p. 153 

Carina absent on front and only occasion- 
ally present on vertex 10 

Ocelli on disc of vertex between eyes but 
remote from eyes and anterior margin, 
figs. 31, 33 ; 

Ocelli, when present, on or near anterior 
margin of vertex, as in figs. 205, 206.... 

eee, ; 14 
Each clavus without veins or stripes; 

terminal membrane of each elytron, 
fig. 152B, wide on inside and broadly 
overlapping at suture; body short and 
broad, with apexes of elytra conspicu- 
ously sloping....Penthimiinae, p. 154 

Each clavus with one or more distinct 
veins or veinlike dark stripes, as in 

terminal figs. 128-130; membrane on 

CPAP 
Faces of Cicadellidae 

Fig.13.—Tinobregmus viridescens. 
Fig. 14.—Jassus olitorius. 
Fig. 15.—Chlorotettix unicolor. 
Fig. 16—Nionia palmeri. 

Fig. 17.—Stragania apicalis. 

Fig. 18.—Jdiocerus lachrymalis. 
Fig. 19.—Remadosus magnus. 

Fig. 20.—Neokolla hieroglyphica. 
Fig. 21.—Xerophloea major. 
Fig. 22—Ponana quadralaba, 

Fig. 23.—Typhlocyba tunicarubra., 
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33 

Heads of Cicadellidae 

Fig. 24.—Jassus olitorius. 
Fig. 25.—WNesosteles neglectus. 
Fig. 26—Macropsis viridis. 
Fig. 27—Xestocephalus pulicarius 
Fig. 28.—Balclutha abdominalis. 
Fig. 29.—Stragania apicalis. 
Fig. 30.—Evacanthus acuminatus. 
Fig. 31.—Neokolla hieroglyphica. 
Fig.32—A phrodes nervosus @. 

Fig. 33.—Gyponana octolineata. 

14. 

15. 

16. 

inner margin of each elytron at apex 
narrow, and at most only narrowly over- 
lapping; body more elongate........ 12 

Frontal sutures extending over anterior 
margin of vertex nearly to ocelli, figs. 
20, 31; margin of vertex very blunt and 
broadly rounded to front, or bulbous... 
7 ee Tettigoniellinae, p. 139 

Frontal sutures terminating below an- — 
terior margin of front, as in figs. 21, 22; 
margin of vertex not more than slightly abe, 
thickened, sometimes thin and foliaceous 
aie tials «Wleeleee ete sate 13 

. Clypeus, fig. 21, small, oval, very convex; 
antennal pit with a slight rounded con- ~ 
vexity in front; dorsum, fig. 182, nearly 
Bee aad covered with deep rounded Dy 

tS? >. ou. ake See Ledrinae, p. 169 _ 
Cescie fig. 22, larger, parallel sided, 

slightly convex; antennal pit with a _ 
distinct transverse sharp ridge above, 
reaching eye; body not pitted though - 
shallowly punctured along veins....... ; 
PUA Re eee Gyponinae, p. 155 

Elytra, fig. 403, short and broadly rounded, © 
exposing five or more abdominal seg- 
ments; nearly all veins, if distinct, 
reaching apical margin and usually with- 
out closed cells on disc before elytral 
apex, as-in:fig. 237 222 yee 
Ble ath op Bee ence a Athysaninae, p. 181. 

Elytra long, as in fig. 229, and exposing at 
most the tip of abdomen; at least two 
or more distinct cells on disc of each 
elytron, as in figs. 200, 230......... 15 

Elytral nervures usually not branching on 
disc and without crossveins anterior to 
apical crossveins, figs. 490-499; ocelli 
often absent; lorae usually long and 
narrow, fig. D5 .Cicadellinae, p. 349 

Either elytral nervures branching on the 
disc, or crossveins present anterior to 

apical crossveins, figs. 211—230; ocelli 
usually present; lorae not especially 
elongated, fig: 15.2. 20a. ene 16 

Ocellus distant from eye, located approxi- 
mately half way between inner margin 
of eye and middle of front margin, fey 

Ocellus very close to eye at no more than 
one-third the distance between inner 
margin of eye and middle of front mar- 
gin, and situated on front margin or 
ealy slightly behind, as in figs. ee 

: eee raised in front of and above Be. so 
that eye appears to be somewhat sunken 
in head; fig. 487.0... 282 
tah, SNA aoe Neocoelidiinae, p. 345 

Vertex not raised in front of or above eye, 
the vertex appearing to be nearly con- 
tinuous with eye, asin fig. 25........ 18 

Margin of vertex bluntly to evenly rounded 
to face, fig. 197, and with ocelli situated 
on or appearing to touch extreme front 
margin when viewed from above, fig. 
DPA TA a a 

Vertex more angulate with the front, and 
with ocelli a little behind front margin 

_Aphrodinae, p. 178 
Head narrower than pronotum, fig. 27; © 
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apexes of elytra mottled brown. The 
genus Xestocephalus in............... 
arse ancl 2 053 Aphrodinae, p. 178 

Head wider than pronotum, fig. 463; 
apexes of elytra not mottled brown, 
though often dark with light veins. The 
PEMUSIGIEGAMIGAN 0.50 S01 Say cnet ee sons 
NG hate Ee Athysaninae, p. 181 

20. Vertex produced, anterior margin thin, 
sharp, and foliaceous, figs. 186-190... . 
PRINS ee ahe eco! cc _Dorydiinae, p. 170 

Vertex often flattened and acutely angled 
but rarely thin, sharp, and foliaceous on 
entire margin, figs. 200, 210........ 21 

21. Inner sector of forewing twice forked, 
forming three anteapical cells, fig. 214; 
hind wing with four apical cells........ 
RAS Rakes Some a Athysaninae, p. 181 

Inner sector of forewing not forked, with 
two anteapical cells, fig. 213; hind wing 
with three apical cells.............. 22. 

22. Head distinctly narrower than pronotum, 
or, if as wide, then with vertex broad, 
almost parallel margined, scarcely pro- 
duced at middle, and without definite 
color markings, figs. 28, 488........... 
Act ee fares Balcluthinae, p. 346 

Head as wide as or wider than pronotum, 
figs. 469, 472; vertex produced at middle, 
usually bluntly angled, marked with 
black spots or broken transverse bands 
Meee phe he akties a Athysaninae, p. 181 

Subfamily EURYMELINAE 

The members of this subfamily are wedge 
shaped in appearance and have short broad 
vertexes that are rounded to the front; the 

ocelli are on the face. Each of the fore- 
wings has a large and distinct appendix. 

This group is represented in the United 

States by only one genus, Idiocerus. 

1. IDIOCERUS Lewis 

Idiocerus Lewis (1835, p. 47). 

Fig. 34. Head short, broader than prono- 

tum. Vertex short, parallel margined, and 

broadly rounded to front. Male antennae 
frequently bearing characteristic discs near 
their apexes. Elytra usually longer than 
abdomen, narrow, each with a distinct ap- 

pendix, narrowly rolled or folded at apex. 

So far as is known this group is entirely 

tree or shrub inhabiting, and the greater 
number of species occur on willow, poplar, 

aspen, and species of Crataegus. About 75 

species and varieties occur in the United 
States; 17 have been collected in Illinois. 

Key To SPECIES 

1. Vertex without definite round black spots 
on margin, figs. 35-45. . 
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Fig. 34.—Idiocerus fitchi: a, adult; b, female 
genitalia; c, male genitalia; d, elytron; e, 
nymph. 

6. 

(From Osborn.) 

Vertex marked with two or more round 
black spots on margin, figs. 46-56 12 

Pale yellow or green, with a broad fuscous 
stripe arising on scutellum, fig. 35, and 
extending along inner margins of elytra 
to apex of clavus, often broken or in- 
terrupted.... ...1. suturalis 

Green, yellow, or brown, but without 
stripe along inner margins of elytra. 

Length not exceeding 5.0 mm..... 
Length 5.5 mm. or more. 
Pronotum and scutellum irrorate, fig. 37; 

elytra fuscous, costal margins white. . 
eee ; Ain, ete 3. apertus 

Pronotum and scutellum not irrorate, 
elytra not fuscous; color pale green or 
yellow. . . A oe nto 

Elytra pale, faintly banded by pale bronze 
or fuscous transverse bands; each male 
antenna simple...........2. cognatus 

Elytra pale, not banded or marked; each 
male antenna with small disc 

Dorsal portion of aedeagus, fig. 60, ter- 
minating in a small narrow rounded 
process ; , .4, incomptus 

Dorsal portion of aedeagus, fig. 61, trans- 
verse, with lateral pointed processes 
widely produced .5. nervatus 

Elytra green or iridescent gold, not marked 
with brown or ay. ca erat 

Elytra brown, with pale markings, or pale, 
with brown markings..............10 

Elytra white or pale green; each male 
antennal disc elongate, ovate........9 

Elytra iridescent gold; each male an- 
tennal disc broader, elongate, subovate. 

7. duzeei 

SOD 
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INCOMPTUS NERVATUS 

SCURRUS 

VARIUS 

ROTUNDENS SUBNITENS JUNIPERUS SNOWI ALTERNATUS 

Figs. 35-36.—Idiocerus, head, pronotum, and scutellum. Color patterns and shapes of typical 

representatives of 22 species are shown. 
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59 

APERTUS 
57 

SUTURALIS 58 

COGNATUS 

60 

INCOMPTUS 
PALLIDUS 

NERVATUS 

63 
64 

DUZEE! eS 
SUBNITENS 

LACHRYMALIS 

HEBETUS SCURRUS 

Figs. 57-68.—Idiocerus, male genitalia, 
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9. Dorsal portion of aedeagus, fig. 62, narrow antenna simple, without disc.......... 
and rounded at apex; spines at terminus ss 0 sey eee dda 9. scurrus 
of ventral portion long, not webbed to Elytra white, veins marked with brown; 
aedeagus shaft............6. pallidus each male antennal disc large, elongate, 

Dorsal portion of aedeagus, fig. 67, and black... 2 ee 1 
terminating in a broad diamond-shaped 11. Pale, without conspicuous dark markings, 
process; spines at the terminus of fig. 44; each style, fig. 66, with one 
ventral aedeagus process appearing prominent spine at apex; diamond- 
webbed to aedeagus shaft. ..... 8. telus shaped terminus of dorsal aedeagus 

10. Elytra brown, with pale spots on veins, process small. .ce0 ae 10. hebetus 
especially on each clavus; each male Usually with darker conspicuous color 

i 

RAMENTOSUS 
CRATAEGI 

72 

ALTERNATUS 
74 

PROVANCHERI 
ROTUNDENS 

: 

? 

— 
\ 

} 

S | 

75 76 77 78 
JUNIPERUS FITCHI VARIUS MONILIFERAE 

Figs. 69-78—Idiocerus, male genitalia. 
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SUTURALIS =a COGNATUS ao APERTUS Bl 

DUZEEI 

NERVATUS 
82 83 

LACHRYMALIS RAMENTOSUS PROVANCHERI 
85 86 

SNOWI 

VARIUS 87 88 

FITCHI JUNIPERUS MONILIFERAE 91 

Figs. 79-91.—Idiocerus, female seventh sternite. 

markings; each style, fig. 65, with two nent proximal parallel spines at apex; 
prominent proximal parallel spines at diamond-shaped terminus of dorsal 
apex; diamond-shaped terminus of dor- aedeagus process large, conspicuous 
sal aedeagus process large, conspicuous, 7 lachrymalis (see 10. hedetus) 
ae lachrymalis (see 10. Aebetus) 15. Black spots on vertex berBPs, appearing 

4. 

DeELOoNG: 

Elytra marked with a white transverse 
band at apex of each clavus...... 
- 234 ee 11. subnitens 

Elytra often mottled but without a white 
transverse band at apex of each clavus. . 
oe SESS ee ee a3 

Vertex marked by a “transverse brownish 
band variously intensified, as in figs. 44, 
45, frequently enclosing the round black 
spots. . Mn at ta ean ie ec .14 

Vertex without a transverse brown or 
Wile TEC Ee 20 a ane 15 

Pale, without conspicuous dark markings; 
style, fig. 66, with one prominent spine 
at apex; diamond- shaped terminus of 
dorsal aedeagus process small... .. 

ee 10. hebetus 
Usually ‘with darker conspicuous color 

markings; style, fig. 65, with two promi- 
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16. 

18. 

proximal to eyes : Sones 
Black spots on vertex not more ‘than half 

as large, often very small, appearing 
more distant from eyes ule] 

Color rather uniform, pale or dull brown, 
without markings; elytra brownish hya- 
line, veins often darker. .. 

_. 12. ramentosus 
Color not uniform, but pale brown marked 

with black and yellow, or dark brown, 
with pale markings..... 17 

Dirty yellow to pale gray; a 1 pair of black 
spots on anterior margin of pronotum, 
fig. 48; basal angles of scutellum black; 
elytra ‘pale, subhyaline, veins brown... 

13. crataegi 
Dark brown or chestnut brown, pronotum 

and scutellum with pale m arkings 18 
Basal two-thirds of elytra entirely white, 
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tinted with yellow except for a broad 
black band on inner margin next to 
scutellum; scutellum, fig. 49, nearly 
uniform chestnut brown 

Fe eee .14. provancheri 
Basal ‘portion of each clavus pale brown, 

with darker veins and a small white spot 
at apex of second claval vein; scutellum, 
fig. 50, mostly brown, lateral and apical 
POrtions white.y.aeea ear 15. fitchi 

19. Elytra marked by two faint transverse 
bronze or pale brownish bands......-. 

2. cognatus 
Elytra marked with dark brown and with- 

Out GelniterbandSar- een teas 20 
20, Veins concolorous or uniform yellowish; 

body palennicolora-y. ane enn 23 
Veins alternately white and dark brown; 

body darker in color. . 22 
21. Length 5.25-5.75 mm.; “usually with a 

narrow brown stripe extending along 
claval portion of inner margins of elytra; 
each male antenna without disc....... 
ASE ABORT ee CA Mh SOV etal 16. snowi 

Length not exceeding 5.0 mm.; basal 
angles of scutellum, fig. 52, with brown 
triangular spots, but without markings 
on elytra; each male antenna with large 
Ovalldiscape sears tac 17. rotundens 

Brownish in color; veins alternately brown 
and white, not conspicuously marked; 
each male antennal disc elongate, black 

in) in) 

Darker brown, more heavily marked on 
vertex, pronotum, scutellum, and elytra, 
fig. 51; veins broadly, heavily, and more 
conspicuously marked with alternating 
brown and white areas; each male 
antenna simple, without disc.......... 
Vals etek ates noaetetiet: 21. moniliferae 

23. Dorsal process of aedeagus, fig. 77, small, 
rounded at apex, scarcely broader than 
ventral aedeagus shaft...... 18. varius 

Dorsal process of aedeagus broad, terminal 
processes laterally pointed or hooked, 
ASPIN LESa UM eoe/ Oeste i eae 24 

24. Dorsal aedeagus process, fig. 75, with 
lateral terminal portions bent anteriorly, 
gradually curved concavely on anterior 
Marpin fo median shaft... ee 
Betas es oie 19. apache var. juniperus 

Dorsal aedeagus process, fig. 72, with 
lateral terminal projections sharp point- 
ed and straight, abruptly narrowed an- 
teriorly to shaft of aedeagus.......... 
REA Sree a tng onl ts aa 20. alternatus 

1. Idiocerus suturalis Fitch 

Idiocerus suturalis Fitch (1851, p. 59). 

Fig. 35. Length 5.0-5.75 mm. Pale 
yellow, with a dark brown stripe along the 

suture of elytra, this sometimes interrupted, 
but often continuing to scutellum and pro- 

notum. Vertex unmarked. Elytra yellow- 

ish hyaline, apexes smoky. Male antennal 
dises elongate, black. Female seventh ster- 
nite, fig. 79, with posterior margin rather 
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strongly and roundedly produced. Male | 
plates narrow and elongate. Each style, fig. 

57, tapered on anterior margin just before « 
apex, with a single apical spine; ventral ; 

portion of aedeagus with rather long slender 
barbs at base of the terminal head; dorsal ) 

portion of aedeagus rounded at base and « 
apex, constricted at middle, the apical por-~ 
tion gradually broadened to about three 
times the width of the shaft, the apical mar-— 
gin broadly rounded. 

This species is widely distributed in ie 
eastern United States, and ranges west to 
Colorado. It has been taken from willow, | 
poplar, and birch. 

Illinois Records.—AppPLeE RIVER Canven 
State Park: July 11, 1934, DeLong & 

Ross, 1 ¢ ; June 29, 1935, DeLong & Ross, » 
1g, 22. Garena: July 8, 1917, 195 
June 20, 1932, Dozier & Mohr, 26; 
July 10, 1934, DeLong & Ross, 44, 59. 
Granp Detour: July 2, 1932, Dozier & 
Mohr, 12. McHenry: July 31, 1884, 19. 
Oak Lawn: Aug. 24, 1933, Frison & Ross, 
62. Putnam: July 6, 1934, Ross & De-~ 
Long, 19. 

2. Idiocerus cognatus Fieber 

Idiocerus cognatus Fieber (1868, p. 455). 

Fig. 36. Length 4.5-5.0 mm. Pale, ap-» 
pearing faintly banded. Female usually! 
with two small but well-defined black spots | 
on vertex. Male with spots often faint or 

wanting. Face pale, with a central spot 

above extending on to vertex, with the small 
black spots either side. Pronotum pale gray | 

with margins lighter, yellowish. Scutellum 
pale brown. Each elytron pale, subhyaline, 
veins of apical fourth brown, a brownish- 
band at middle formed by a brownish colora- 
tion on veins. Each male antenna simple. 
Female seventh sternite, fig. 80, slightly 
but broadly and roundedly produced. Male 
plates elongate, narrow. Each style, fig. 58, 
rather broad and uniform in width through- 
out apical half, pointed at apex; ventral 

portion of aedeagus with a headlike struc 
ture, at the base of which is a pair of short 
barblike spines; dorsal portion of the aedea- 

gus broadened and pointed on each lateral : 

margin and bluntly pointed at apex. 
This species has been found commonly in 

the eastern United States on Populus alba. 
Illinois Record—Ursana: Aug. 16,! 

1934, DeLong & Ross, 3¢. oF 
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3. Idiocerus apertus DeLong & 

Hershberger 

Idiocerus apertus DeLong & Hershberger 
(1947, p. 46). 

Fig. 81. Length, male 4+.5 mm. In form 
and general appearance similar to nervatus, 

but pale brownish in color. Vertex, fig. 37, 
broadly rounded, a little shorter at middle 

than next to eyes; yellowish, tinted with 

brown, the central portion brownish. Disc 
of pronotum, basal angles of scutellum, and 
basal portions of elytra tinted with brown. 

Elytra subhyaline, with pale brownish veins. 

Male plates elongate, rather narrow, apexes 

broadly rounded. Styles, fig. 59, strongly 
curved outwardly, apex of each bluntly 
pointed and bearing a pair of conspicuous 

spines; aedeagus with ventral portion form- 
ing a slightly enlarged apical head that 
has a barbed spine at base on either side; 
dorsal portion not quite so long as ventral 

and broadened at apex to form a pointed 
protrusion at either side and a_ broad 
slightly produced apical margin. 

This species probably occurs in the south- 
ern portion of the state. It has been col- 
lected in Tennessee. 

4. Idiocerus incomptus DeLong & 

Hershberger 

Idiocerus incomptus DeLong & Hershberger 
(1947, p. 45). 

Fig. 38. Length 4.5 mm. Resembling 
nervatus in form and coloration, but with 

distinct male genitalia. Color pale green to 
yellow green, without markings except pale 
brownish spots on basal angles of scutellum. 
Elytra subhyaline, with pale veins. Dark 
veins of under wings conspicuous from 

above. Face pale, slightly infuscated above. 
Each antennal disc slightly enlarged, elon- 
gate, black at apex. Male plates elongate, 

rather narrow, apexes broadly rounded; 

each style, fig. 60, rather narrow and tapered 
about two-thirds of its length to form 
pointed apex, which bears a large spine; 

ventral portion of aedeagus only slightly 
narrowed from base to apex, the latter 
rounded and bearing a short spine on either 
side about one-fifth the distance from apex; 

dorsal portion of aedeagus constricted at 
middle, forming a rounded portion at base, 
which is distinctly wider than the ventral 
process, and also forming a smaller rounded 
portion just slightly wider than the ventral 
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process at apex; terminal rounded portion 
ending just anterior to spines of ventral 
process. 

Illinois Record—HorsesHor LAKE: 
cypress, July 11, 1935, DeLong & Ross. 

5. Idiocerus nervatus Van Duzee 

Idiocerus nervatus Van Duzee (1894b, pp. 194, 
205). 

Fig. 39. Length 4.0-4.5 mm. Small, 
pale green, without dark markings on 
vertex. Basal angles of scutellum brown, 

and the brown nervures of the wings con- 

spicuous through the pale greenish hyaline 
elytra. Each male antenna with small disc. 
Female seventh sternite, fig. 82, with pos- 

terior margin broadly truncate. Male plates 

long and narrow. Each style, fig. 61, gradu- 

ally tapered on apical half to rather narrow 

apex and bearing a single prominent spine; 

ventral aedeagus bearing a headlike portion 

with a pair of very short barblike spines at 
base; dorsal aedeagus portion abruptly 

broadened at apex to form a short broad 

process pointed on each lateral margin and 

bluntly pointed at apex. 

This species occurs on willows with pal- 

lidus, which it closely resembles. It can be 
distinguished by its smaller size and the 
dark basal angles of scutellum. It is widely 
distributed in the eastern United States and 

the Middle West and ranges west into Ari- 
zona and California. 

Illinois Records.—Many males and fe- 
males, taken March 24 to October 2, are 

from Algonquin, Alto Pass, Apple River 

Canyon State Park, Ashley, Carlinville, 

Cave in Rock, Chemung, Dongola, Foun- 

tain Bluff, Fox Lake, Geff, Gibsonia, Gol- 

conda, Havana, Herod, Horseshoe Lake, 

Jonesboro, Kampsville, Kankakee, Mere- 

dosia, Mount Carmel, Onarga, Oquawka, 

Paxton, Putnam, Quincy, Rock Island, 

Starved Rock State Park, Urbana, White 

Heath, and Zion. 

6. Idiocerus pallidus Fitch 

Idiocerus pallidus Fitch (1851, p. 59). 
Bythoscopus obsoletus Walker (1851a, p. 873). 

Fig. 40. Length 6.0-6.5 White, 
tinged with green, unmarked, elytra sub- 

Eyes reddish 

mm. 

hyaline, nervures indistinct. 
brown; antennal discs large. Female seventh 

sternite broadly and roundedly produced, 
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the central portion produced beyond rounded 

Male plates slender and elongate. 

fig. 62, slightly narrowed on 

apical third, rather abruptly narrowed at 

apex and pointed at tip; ventral aedeagus 

with a slightly enlarged apical head, at the 

base of which is a pair of long slender 
spines; dorsal aedeagus rounded at base 

and apex and constricted at middle; apical 

portion only slightly wider than aedeagus 

shaft. 

This is the common species of leafhopper 
on willow and poplar, and it is transcon- 

tinental in distribution. 
Illinois Records.—ALconquin: July 12, 

1895, 18 ; July 19, 1895, 18 ; July 23, 1895, 
28; July 26, 1895, 14 ; Aug. 12, 1895, 14; 

July 17, 1896, 3g, 22. Nuora: dry bog, 
July 28, 1936, Mohr & Burks, 192. 

margin. 

Each style, 

7. Idiocerus duzeei Provancher 

Idiocerus duzeei Provancher (1890, p. 292). 
Idiocerus perplexus Gillette & Baker (1895, 

p. 78). 

Fig. 41. Length 6-7 mm. Resembling 
pallidus, but larger, broader, and pale 
yellowish green, the elytra golden iridescent, 
apexes fuscous. The coloration at apexes 

of elytra more pronounced in male than 
in female. Male antennal discs elongate 
ovate. Female seventh sternite, fig. 83, with 
posterior margin concavely rounded to a 
produced, broadly rounded median third. 

Male plates elongate and narrow. Each 

style, fig. 63, rather broad, slightly narrowed 
between apical portion and middle, apex 
abruptly narrowed to pointed tip and bear- 

ing a single spine; ventral aedeagus portion 

with a slightly enlarged head, which has 
a pair of rather long basal spines; dorsal 

aedeagus portion greatly enlarged at apex 

and angularly pointed laterally on each side 

and at apex. 

A common species on cottonwood, duzeei 

occurs in the eastern United States and 

west to Colorado. It is widely distributed 
throughout Illinois and probably occurs 

wherever its host is found. 

Illinois Records.—Males and females, 

taken June 14 to August 2, are from Alton, 

Cache, Elizabeth, Elizabethtown, Freeport, 

Galena, Grafton, Havana, Kampsville, 

Niota, Normal, Olive Branch, Pike, Put- 

nam, Vienna, Volo, Wauconda, and White 
Heath. 
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8. Idiocerus telus DeLong & 
Hershberger : 

Idiocerus telus DeLong & Hershberger (1947, 
p. 45). 

Fig. 42. Length 5 mm. Resembling pal- 
lidus in form and appearance, but differing 
in the male genitalia. White, tinged with 
green, without dark margins, basal angles 
of scutellum yellowish. Elytra subhyaline, 
veins tinted with green. Face pale. Anten- 
nal discs large, black, ovate. Male plates 
elongate, rather narrow. Each style, fig. 
67, slightly broadened near apex, then rapid- 
ly narrowed, and bearing a prominent spine 
just before pointed apex; ventral portion of 

aedeagus tapered from base to apical fifth, 
which is broadened by a pair of prominent — 
spines that are webbed to the main aedeagus 
shaft; these spines slope almost to a blunt — 
apex, giving the head portion a triangular 
appearance; dorsal portion shorter and con- 
stricted at middle between a rather broad 
base and a broader diamond-shaped apex, 
the last with pointed apical margin, and 
a broad pointed lateral margin on each side. 

Illinois Record.—PIKE: June 28, 1934, 
DeLong & Ross, 24. 

9. Idiocerus scurrus (Germar) 

Jassus scurra Germar (1834, pl. 11). 
Jassus crenatus Germar (1834, pl. 10). 
Idiocerus germari Fieber (1868, p. 451). 
Idiocerus gemmisimulans Leonard & Crosby | 

(1915, p. 542). : 

Fig. 43. Length 6-7 mm. Large, robust, © 
brownish or brownish gray, variously | 
marked with dark brown or black, but» 
without definite spots on vertex. Face pale, | 
usually with a dark, often broken, band on 

upper portion between eyes. In well-marked © 

specimens the basal angles of the scutellum + 
are black. Veins of elytra alternately yel- © 
low and brown, appearing raised and con- 

spicuous. Central claval vein on inner mar- — 

gin of each elytron always yellow at apex. 
Seventh sternite of female roundedly pro- 
duced and slightly notched at middle. Male 
plates narrow and elongate. Each style, fig. 

68, somewhat narrowed on apical third, 
without long apical spine; ventral portion 
of aedeagus bearing a pair of long spines 
one-third the distance from apex, not en- 

larged at apex; dorsal portion of aedeagus 
tapered toward apex, then constricted, be-» 
yond which it is enlarged to form a large | 

rounded apical portion. 
ry 
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This European species, which has been 
recorded from New York, has been taken 
from Lombardy poplar. 

Illinois Record.—Ursana: 
1944, Hasbrouck, 1°. 

Sept. 1-9, 

10. Idiocerus hebetus DeLong & 
Hershberger 

Idiocerus hebetus 
(1947, p. 48). 

Fig. 44. Length 6-7 mm. Resembling 
lachrymalis Fitch (1851, p. 58) in form 
and appearance, but paler in color and with 
distinctive male genitalia. Face pale, ocelli 
dark. A broken dark brown band on margin 
of vertex forming a dark spot next to each 
eye, and a band produced upward on each 

end to include a round spot like that on 
lachrymalis. Pronotum cream to dark gray, 

median anterior portion pale brown. Scutel- 
lum white to cream,” basal angles brown, 
a transverse line at middle brown. Each 
elytron brownish subhyaline, darker on an- 

terior half of clavus and apical portion. 
Male antennal discs narrow, elongate, black. 

Male plates elongate and rather narrow. 
Styles, fig. 66, each rather broad and only 
slightly tapered to region near apex, then 
pointed and bearing a prominent spine; ven- 
tral portion of aedeagus stout, with a pair 

of rather long basally directed spines just 
ae apex; dorsal portion of aedeagus 

yoader at base than ventral portion, nar- 
rowed, then broadened at apex to form a 

iamond-shaped tip with a pointed apex, 
ateral margins sharply angled. 
This species can easily be distinguished 

rom /achrymalis, a western species which 

as been confused with it in the past, by the 
aler, more uniform color, the smaller dia- 
ond-shaped terminus of the dorsal aedea- 

s, and the single instead of double spines 

t apex of each style. For purposes of com- 
arison, lachrymalis is illustrated in figs. 
5, 65, 84. 
Illinois Records—Gatena: July 10, 

934, DeLong & Ross, 24, 32; June 28, 
935, DeLong & Ross, 14. 

DeLong & Hershberger 

ll. Idiocerus subnitens Sanders & 

DeLong 

diocerus subnitens Sanders & DeLong (1917, 
p. 82). 

Fig. 53. Length 6 mm. Resembling lach- 

rymalis in coloration but smaller and nar- 
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rower. Vertex with broad black band be- 
tween eyes and with round black spot either 
side above band and not far from eyes. 
Pronotum with dark markings, especially 
noticeable at lateral margins. Scutellum 
with black basal angles, a central Y -shaped 
black line with the bifurcate portion at apex, 
and a round black spot at either side on 
disc; each elytron smoky, nervures brown 
except for a white transverse band at apex 
of clavus. Female seventh sternite with 
posterior margin roundedly produced. Male 
plates narrow, elongate. Styles, fig. 64, 
tapered and narrowed on apical third, each 
bearing two long prominent spines at apex; 

ventral portion of aedeagus with an elongate 
rather narrow head portion bearing a pair 

ot rather short spines at base; dorsal aedea- 
gus portion broadened, fanlike at apex, con- 

siderably wider than aedeagus shaft, and 
with a broadly rounded apex. 

This species has been taken only in small 

numbers from poplar in the more northern 

regions of the eastern United States. It has 
not been recorded from Illinois but is known 
to occur in Wisconsin. 

12. Idiocerus ramentosus (Uhler) 

Bythoscopus ramentosus Uhler (1877, p. 465). 
Idiocerus mimicus Gillette & Baker (1895, p. 

76). 

eee brunneus Osborn & Ball (1898, pp. 
V2 A29). 

Fig. 47. Length 4-5 mm. Broad, robust, 
cinnamon brown in color, with two black 

spots margined with yellow on vertex; an 
interrupted line below spots. Face tawny. 
Pronotum and scutellum brown. Elytra 

brown, subhyaline, nervures dark brown, 
tuberculate. Male antennal discs slightly 
elongate. Female seventh sternite, fig. 85, 
with posterior margin broadly and roundedly 

produced. Male plates elongate and nar- 
row. Styles, fig. 69, rather narrow, each 
broadest at about one-fourth of the distance 
from apex, which is bluntly pointed and 

without long spines; ventral aedeagus 

slightly enlarged at apex, with a pair of long 

spines at base of enlargement and not far 
from apex; dorsal aedeagus rounded at base, 

narrowed to a slender shaft, which is not 

enlarged at apex. 

This is one of the willow species occur- 

ring in the Mississippi River valley and 

westward to Colorado. 

Illinois Reeords.—Males and 

taken May 6 to October 1, are from Alton, 

females, 
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Byron, Elizabethtown, Fulton, Grafton, 

Havana, Homer, Kampsville, Lima, Mere- 

Pike, Putnam, Quincy, Rock Island, 

Seymour, and Topeka. 
dosia, 

Savanna, 

13. Idiocerus crataegi Van Duzee 

Idiocerus crataegi Van Duzee (1890b, p. 110). 

Fig. 48. Length 4.75-5.25 mm. Gray, 

with a pair of black spots on anterior mar- 
gin of vertex, on pronotum, and on scutel- 

lum, these three pairs of spots arranged in 

two longitudinal rows; in addition, a pair 

ot small approximate spots on disc of scutel- 

lum, a pair beneath ocelli, and a more elon- 

gate pair beneath the antennae. Elytra 
greenish brown, nervures dark. Female 
seventh sternite almost triangular, apex 

slightly and angularly notched. Male plates 

narrow and elongate. Each style, fig. 70, 
uniform in width on apical two-thirds and 
blunt at apex; ventral portion of aedeagus 

slender, scarcely enlarged at apex and bear- 
ing a pair of prominent spines near apex; 

dorsal aedeagus process broadened to about 

twice its width at apex; lateral portions 

angled and sharply pointed and apex pointed. 
Recorded from Iowa, Missouri, and Colo- 

rado, crataegi is one of the common species 

on various types of Crataegus. 

Illinois Records.—MonrTIceEL1o: Sept. 

22, 1934, Ross, 22. Urpana: July 9, 1920, 
12; Sept. 6, 1934, DeLong and Ross, 24, 

10°. 

14. Idiocerus provancheri Van Duzee 

Bythoscopus clitellarius Provancher (1890, p. 
288). Name preoccupied. 

Idiocerus provancheri Van Duzee (1890), p. 
111). New name. 

Fig. 49. Length 5.0-5.3 mm. Fulvous 
brown in color, with a broad yellow stripe 

on clavus. Vertex with two large black 
spots. Pronotum with pale spots only. 

Scutellum rufus. Costal margin of each 
elytron with hyaline spot before tip, a dis- 

tinct bright yellow area from basal outer 
claval margin to just before apex of outer 

claval nervure. Female seventh sternite, fig. 
86, rather strongly and roundedly produced 
on posterior margin. Male plates elongate 

and narrow. Styles, fig. 73, strongly curved 
on apical third and each tapered to pointed 
apex ; ventral portion of aedeagus constricted 
about one-third the distance from the apex 
and then slightly enlarged and blunt at apex; 
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ventral aedeagus enlarged at apex to form 
a broad fanlike structure, which is broadly 
and convexly rounded on apical margin. | 

Like crataegi, provancheri is common on 

Crataegus throughout the eastern United 
States. 

Illinois Record—Monricet1o: 
11, 1934, Frison & DeLong, 34, 22. 

June | 

15. Idiocerus fitchi Van Duzee 

Idiocerus maculipennis Fitch p. 59). } 
Name preoccupied. ’ 

Idiocerus fitchi Van Duzee (1909, p. 383). 
New name. + 

Fig. 50. Length 5.25-5.75 mm. Brown, 
with narrow stripes on pronotum, scutellum, | 

and clavus. Vertex with a pair of large 
black spots surrounded by broad yellow 

circles. Small crescents under the ocelli 
light yellow. Pronotum with a pair of black 
spots on the anterior margin; three spots 

on disc and posterior margin yellow. Scutel- 
lum with apex and margins pale yellow. 
Elytra brown, nervures darker, each elytron 
with a narrow light stripe on outer margin: 
of clavus; costal margin broad and dark, 
interrupted by a hyaline band that crosses 
the apex and broadens on costa. Each an- 

tenna simple. Female seventh sternite, fig. 
89, with posterior margin broadly and 
roundedly produced. Male plates elongate 
and narrow. Styles, fig. 76, together lyrate 
in shape, narrowed on apical halves, curved 

outwardly and gradually narrowed to 
pointed apexes; ventral aedeagus narrowed: 
on middle half, apical portion clublike aug 
rounded at apex. 

An abundant species on Crataegus alah 

often found on cultivated varieties of apple, 
fitchi occurs in the eastern United States 

and west to Iowa. ¢ 

Illinois Records.—Luptow: Aug. 19, 
1914, 19. Mownricetto: June 11, 
Frison & DeLong, 44, 72. Muncie: July) 
5, 1914, 19. PropHetrstown: July 7, 1925, 
T. H. Frison, 19. SHAWNEETOWN: June’ 
14, 1934, Ross & DeLong, 16. URBANA;) 

June 29, 1891, Hart & McElfresh, 16; 

July 5, 1891, Shiga, 14; June 23, 1892, 
Summers, 12; June 24, 1892, McElfresh, 
$; June 25, 1892, 12; June 28, 1892, 

McElfresh, 19 ; Aug. 19, 1892, Hart, 29; 
Sept. 17, 1892, 12; July 9, 1920, 42 ; July 
26, 1920, 19; Sept. 6, 1934, DeLong & 
Ross, 39. Wuire HEATH: July 5, 1916, 
Wee 2s eA 

(1851, 
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16. Idiocerus snowi Gillette & Baker 

Idiocerus snowi Gillette & Baker (1895, p. 79). 

Fig. 55. Length 5.25-5.75. Pale green, 
with two small round black spots on vertex 
and elytra, suture black. Face yellow, pro- 
notum and scutellum unmarked. Elytra 

yellowish green, each with a dark brown 
stripe along the sutural margin from the 
apex of scutellum to the apex of clavus. 
Male antennae simple and without discs. 

Female seventh sternite, fig. 88, with pos- 
terior border convexly rounded, shallowly 
emarginate on median half. Male plates 

elongate and narrow. Each style, fig. 71, 
broad, apical fifth gradually narrowed to 
bluntly pointed apex, without long spines 

at apex; ventral aedeagus broad at base, 
narrowed and produced to form a _ long 
slender apical portion, with lateral spines 
almost half way from apex to base; dorsal 
process of aedeagus broad from base to apex 
and broadened on apical third to form a 
pointed lateral margin on each side; apical 

margin broad, slightly produced at middle 
and broadly pointed. 
This species occurs on narrow-leaved 

willows and is common in the middle west- 

Tn states. 

Illinois Records—Many males and fe- 
males, taken June 13 to September 27, are 
from Algonquin, Alton, Alto Pass, Apple 
River Canyon State Park, Arcola, Beards- 
own, Byron, Champaign, Chemung, Dan- 

ille, Decatur, Des Plaines, Eichorn, Eliza- 

ethtown, Fox Lake, Fulton, Grafton, 
rand Tower, Havana, Kampsville, Kan- 

akee, Lawrenceville, Mason City, Mo- 
ence, Neoga, Niota, Normal, Oak Lawn, 
iden, Oquawka, Ottawa, Pike, Princeton, 

rophetstown, Putnam, Rock Island, St. 

nne, Savanna, Seymour, Shawneetown, 

tarved Rock State Park, Topeka, Urbana, 

nd Waukegan. 

17. Idiocerus rotundens DeLong & 
Caldwell 

diocerus rotundens DeLong & Caldwell (1937, 
p. 162). 

Fig. 52. Length 4.5-6.0 mm. Pale yel- 
ow, with black ocelli. Vertex with a round 

nedian dusky area and a round black spot 

n either side. Scutellum marked only by 
lack spots at base. Elytra white, veins to 
pical crossveins white, brownish beyond 

pieal crossveins. Each antenna with large 
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circular terminal black disc. Female seventh 
sternite almost truncate on posterior mar- 

gin, slightly produced, broadly rounded. 

Male plates narrow and elongate. Each 
style, fig. 74, slightly and gradually nar- 
rowed to pointed apex, bearing a single long 

spine; ventral aedeagus slender to apex, 

bearing a pair of prominent spines about 

one-fourth the distance from apex; dorsal 

portion of aedeagus enlarged at apex to 

form a rather broad process, the lateral 

margins of which are pointed, the posterior 

margin gradually sloping to the median two- 

thirds, which is truncate apically. 
This is one of the small species occurring 

on willow. It has previously been recorded 
in the literature only from Wisconsin. 

Illinois Records.——Many males and fe- 
males, taken May 6 to October 31, are from 

Algonquin, Antioch, Ashley, Byron, Cen- 
terville, Champaign, Crescent City, Dan- 
ville, Fox Lake, Freeport, Fulton, Graf- 

ton, Grand Tower, Grays Lake, Havana, 

Homer, Kampsville, Kankakee, Meredosia, 

Metropolis, New Holland, Niota, Oak 

Lawn, Oregon, Pike, Princeton, Putnam, 

Quincy, Rock Island, Seymour, Spring 
Grove, Waukegan, and Vienna. 

18. Idiocerus varius DeLong & 
Hershberger 

Idiocerus varius DeLong & Hershberger (1947, 
p. 46). 

Fig. 46. Length 5.0-5.5 mm. Resembling 
alternatus in general coloration and appear- 

ance, but with distinctive male genitalia and 

large antennal discs. Face marked as in 
alternatus, with a large median dark area 

on upper portion extending across vertex. 

Vertex marked with an elongate brown 
spot next to each eye and a large round 
black spot not far from each eye just above 

margin. Pronotum brown, with heavy dark 

markings. Scutellum pale brown, with black 
spots in basal angles and a series of small 

connected black spots across middle. Elytra 
pale brownish subhyaline, veins dark brown, 
interrupted by white veins at the middle 
of each clavus and across elytron at apex of 
clavus. Male antennal discs broad, ovate, 

and black. 
Female seventh sternite, fig. 87, slightly 

and roundedly produced posteriorly. Male 
plates elongate and narrow. Each style, fig. 

77, long and slender and with a spine near 
apex; ventral portion of aedeagus rather 
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broad at base and tapered to form a rather 

narrowed head with a barblike spine either 

side about one-fourth the distance from 

apex; dorsal portion of aedeagus broad at 

base, constricted on median portion and nar- 

row to apex, which is broadened to the 

width of the projecting spines on ventral 
portion; apex convexly reunded. 

Illinois Records—Many males and fe- 
males, taken June 14 to July 16, are from 
Algonquin, Apple River Canyon State Park, 

Geff, Golconda, Grand Detour (Castle 

Rock), Karnak, Rock Island, Shawneetown, 

and Vienna. 

19. Idiocerus apache var. juniperus 

DeLong & Hershberger 

Idiocerus apache var. juniperus DeLong & 
Hershberger (1947, p. 46). 

Fig. 54. Length 4.5-5.0 mm. Resem- 
bling alternatus in form and general appear- 

ance, but with larger antennal discs and 
distinctive genitalia. Face pale, lorae and 
genae with heavy brown longitudinal stripes. 

Upper portion of face with a large median 

dark area that extends across vertex as in 
alternatus. Vertex pale brown, with a round 
black spot on each side not far from eye and 
just above margin.’ Pronotum pale brown, 

tinted with gray and with dark brown mark- 
ings on anterior portion. Scutellum cream 

to pale brown, black spots in basal angles 
and a broad longitudinal white stripe on 
apical half. Elytra brownish subhyaline, 

veins dark brown, interrupted by white por- 

tions at middle of each clavus and apex of 

clavus. Male antennal discs black, elongate, 

ovate. Female seventh sternite, fig. 90, 
scarcely produced posteriorly, almost trun- 

cate. Male plates elongate, rather narrow. 

Styles, fig. 75, tapered, apical half of each 
rather slender, bearing a pair of spines near 

apex on dorsal portion; ventral portion of 

aedeagus rather straight and slender, with 
a pair of short barblike spines a short dis- 
tance from apex; dorsal portion of aedeagus 

broadened gradually, then abruptly to form 
a broad apex, which is slightly trilobate on 
apical margin and has broad but pointed 
lateral processes. 

The typical apache Ball & Parker (1946, 

p. 76) is a western form, occurring in Ari- 

zona, Utah, and California. 

Illinois Records—Gotconpa: June 22, 

1932; Ross, Dozier; & Park, 19. Dae 

HorsesHor Lake: July 11, 1935, DeLong 
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& Ross, 14. Kampsvitie: June 27, 1934, 
DeLong & Ross, 16, 32. MaAnomer: April 
30, 1936, Frison & Ross, 1¢@. 

April 6, 1900, 124. 
Urbana: 

20. Idiocerus alternatus Fitch 

Idiocerus alternatus Fitch (1851, p. 59). 
Idiocerus interruptus Gillette & Baker (1895, 

p. 74). 

Fig. 56. Length 5.0-5.25 mm. Brownish | 
fuscous, marked with white on pronotum. 

and elytra. Vertex usually marked with a 
brownish crescent outside the round spots. 
A light stripe on the middle of pronotum; 
extending on to vertex and back across the. 
scutellum. Basal angles and two spots on— 
disc of scutellum black. Elytra subhyaline, | 
nervures fuscous, interrupted with white, a 

large circular light spot covering the tips. 
of the outer claval nervures and a smaller 
one at apex of each clavus. Male antennal. 

discs black, slightly enlarged. Female 
seventh sternite slightly produced, almost 
truncate, slightly notched at middle. Male 

plates elongate and narrow; styles, fig. 72, 
gradually tapered to narrow pointed apexes, 

each of which bears a pair of long spines; 
ventral aedeagus narrow and bearing a 
small short headlike structure at the base. 

of which is a pair of short barblike spines; 
dorsal process of aedeagus abruptly broad- 
ened to form a transverse apical process,’ 
each lateral margin of which is sharp 
pointed; the apical margin curves convexly 
between the pointed lateral margins. 

Transcontinental in distribution, this ‘is 
one of the most abundant species occur 
on willow. 

Illinois Records——App Le River CANYON’ 
StaTE Park: Aug. 22, 1935, DeLong & 
Ross, 19; July 16, 1936, Mohr, 24, 19. 

GeFF: June 12, 1934, DeLong & Ross, 14, 
22. Granv Derour: Castle Rock, July 
12, 1934, DeLong & Mohr, 16. HAvANA: 

July 2, 1934, DeLong & Mohr, 26; Aug. 
30, 1917, 14. Sr. Josepu: May 10, 1914, 
1¢. Urpana: April 4, 1889, Marten, 285 

April 4, 1908, 34,19. 

21. Idiocerus moniliferae Osborn 

& Ball 

Idiocerus moniliferae Osborn & Ball (1898, Pp 
Tie tei). 

Fig. 51. Length 5.5 mm. Resembllp 
alternatus in coloration but a little larger, 

a 

i 
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more robust, and more distinctly marked. 
Margin of vertex marked with a broad 

‘transverse band between ocelli and spots on 
‘vertex. Front broad, a brown band on either 
‘side just inside anterior margin extending 
across just below the antennal pits. Elytra 
subhyaline, nervures alternately light and 
‘dark, bases of all nervures light, the cross 
-nervures between the sectors broadly light. 
‘Each antenna simple and without disc. Fe- 
‘male seventh sternite, fig. 91, rather strongly 
and roundedly produced. Male plates long 
and slender. Each style, fig. 78, especially 
‘broadened on apical half, apex pointed; ven- 
tral portion of aedeagus slender and pro- 

duced apically; dorsal portion slightly and 
abruptly broadened near apex, forming an 
apical triangular head, the apex of which is 
bluntly pointed. 
This species has previously been recorded 

from Iowa and Kansas. 
Illinois Records—Karnak: June 23, 

1932, Ross, Dozier, & Park, 12. LitcH- 
FiELD: May 10, 1932, Ross & Mohr, 1¢. 

Lurue_r: dry marsh, July 2, 1934, DeLong 
& Ross, 12. Oakwoop: May 15, 1926, 
Auden, 12. Ursana: Aug. 6, 1890, at light, 
Hart & Shiga, 1¢. 

Subfamily MACROPSINAE 

The vertex is short but is obtusely angled 
anteriorly. The hind wing has three apical 

cells. 
Two genera belong to this subfamily, 

Macropsis and Oncopsis, both of which oc- 
cur in Illinois. 

Key to GENERA 

Ocelli about midway between eyes and meson, 
SS ee 2. Macropsis 

Ocelli about twice as far from meson as from 
(eis 10d Se 3. Oncopsis 

2. MACROPSIS Lewis 

Macropsis Lewis (1835, p. 49). 
Pediopsis Burmeister (1838, pl. 10). 

Figs. 26, 93, 94. Head almost or entirely 
deflexed, as wide as pronotum; vertex al- 

most parallel margined, obtusely angulate. 
Lorae of female prominent, tumid; those of 
male often reduced and nearly obscured by 
the swollen and bulging clypeus. Pronotum 

distinctly angled anteriorly, produced be- 
yond the anterior margins of the eyes; 
lateral margins very short, posterior margin 
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Fig.92—Oncopsis viridis 2, face. 
Fig. 93.—Macropsis basalis 2, face. 

usually broadly concave and in some species 

somewhat angulate; striae or rugae radiat- 

ing from a central line obliquely toward the 
posterior angles. Elytra without appendixes. 

These species occur for the most part 
upon willow, poplar, honey locust, and wild 
plum, and are frequently found in associa- 

tion with species of /diocerus, which are 

found on at least two of the same trees 

or shrubs. The genus, which is distributed 

throughout the United States and Canada, 
ontains nearly 40 species and varieties, of 
which 17 have been taken in Illinois. Two 
others may occur here. 

The following key to species is condensed 

largely from that of Breakey (1932). 

Key To SPECIES 

1. Green in color; each hind tibia usually 
bearing a prominent black spot near the 
base; a black spot at apex of vertex.... 

1. virescens var. gramines 
Hind tibiae without black spots 

2. Elytra of a uniform color (color of ae 
lying body must not be considered) 3 

Elytra not of the same color or shade 
throughout 
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ae 

ily, 

14, 

16. 

18. 

20. 
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Elytra green or greenish hyaline, some- 
times ‘slightly SIMOKY ise aia sue ates 4 

Elytra amber to smoky amber......... 14 
Prothoracic epimeron bearing a distinct 

black spot behind the eye 
Prothoracic epimaron unmarked........ 8 
Female. . . _2. erythrocephala 
Dae ees ae te rates Pact) ered eater ache 6 
Extremities of tibiae banded with black. 

Extremities of tibiae not banded with 
black (western)....2. erythrocephala 

Length 5 mm., face not marked with black 
acta ghee acs .3. trivialis 

Length 4 mm., face with: definite black 
Markings shee ass aa eas 4. reversalis 

Bemales esac seek is eco e at tere te 
Mallese S052 tants cs anes caer 13 
More than 5 mm. in length ite forte a ak, 10 
Not exceeding 5 mm. in length........12 
Body concolorous with elytra......... 11 
Head and thorax reddish brown, elytra 

Dalenereenir rn eee ys 5. rufocephala 
Robust in form; j, eID SUS tumid, keystone 
SHAEC aria ace aR 6. viridis 

More slender in form; clypeus not so 
tumid, lateral margins more nearly 
parallel Ht ee tag See a 3. trivialis 

Clypeus nearly parallel margined; elytra 
smoky, especially on the clavus....... 

.15. fumipennis var. gleditschiae 
Clypeus definitely keystone shaped; elytra 

faintly smoky apically. ..... 7. confusa 
Robust in form; face long; smokiness of 

elytra concentrated on claval areas... . 
.15. fumipennis var. gleditschiae 

Slender; face short; smokiness of elytra 
wanting or limited to apical areas: ..... 
Lites aa gis 2 Cara mater Wiss SUSE 7. confusa 

Vertex and pronotum green to yellowish 
green, not spotted; abdomen fulvous. . 
PAS Se tovch aes pn ert ee ins Mey ween 6. viridis 

Vertex, pronotum, and abdomen otherwise 
Be MeN here eR yin enc ek Meee een Wi Sib 15 

Anterior impressions concolorous with 
LOMO CUI ere 8. basalis 

Anterior impressions darkly maculate with 
FUISCOUS Mkts ert Rn eee Cen rR 16 

Pronotum obtusely angled anteriorly; 
lateral margins of clypeus bulging out 
over the lorae:......2... 9. bifasciata 

Pronotum right angled anteriorly; lateral 
margins of clypeus nearly parallel, 
distinct) ac oie 2. erythrocephala 

Face with conspicuous impressed black 
points or spotted with black.......... 

Nice eet 10. tristis 
Face without points or spots, sometimes 

Suttused with fuscouss sa). seen ony 18 
Elytra hyaline with well-defined and near- 

ly continuous transverse fuscous bands 
bene PL aah SR Re ein a re BLO, 

Flytra otherwise... . : 22 
Bases of elytra heavily banded with deep 

browwishi fuscouss. ..), ye ee 20 
Bases of elytra free of brownish or 

fusconsibandse taunt Bil 
Head and thorax concolorous with rest of 

body. . 12. osborni 
Head and thorax reddish brown above in 

contrast with greenish body. 
8. basalis 
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21. Elytra narrowly twice banded with 
fuscous, anterior band oblique, inter- 
rupted at claval suture...9. bifasciata 

Elytra broadly twice banded with fuscous, 
anterior band transverse, not inte 
rupted at claval suture............. 

i) i) Elytra marked with black or deep fuscous 
in the form of patterns or definite areas 
whofe satin hl Oa dee 2 

Elytra deep brownish opaque, marked with 
a transverse hyaline band or pellucid 
white spots; .)... scl ses 24 

23. Clavus black; corium of female green, 
corium of male smoky amber........ 

verse band before the apex......... 2 
Elytra brownish opaque, unmarked, or 

marked with round pellucid white spots 

25. Elytra uniform ferruginous brown, hyali 
band narrow........ 16. ferruginoide 

Elytra blackish, hyaline band usually in 
definite; black in base of each elytron 
often confined to corium and concen- 
trated along costa...... 17. nigricans 

26. Brownish, one pellucid white spot on each 
corium of female and sometimes opm ; 
clavus concolorous with corium...... 
Li ale Ueipgn Slate Che aa 18. insig) 

Blackish brown, three pellucid white spot: 
on each corium; clavus cinereous.... 
svete Peale esate abst aan 19. trimacula 

1. Macropsis virescens var. graminea 

(Fabricius ) q 

Cicada graminea Fabricius (1798, p. 521). 

Length of female 5.0 mm., male 4.4 mm. 
Slender, green, with vertex rather sharpl 
pointed. Each hind tibia of both sexes bea 
a conspicuous black spot on the outside near 

the base. The face appears almost flat as 
viewed from the sides. The female is yel- 
lowish green, with a black spot at apes 

of vertex. The male is frequently infuscated 
above. Elytra greenish hyaline with ape 
smoky and veins green. Basal angles 

Epimera marked with black spots. 
This variety of the species virescens 

from the poplar, Populus nigra. It has bee 

recorded from the eastern states and as far 
west as Wisconsin and Illinois. : 

Illinois Records.—AtprinceE: May 
1932, Dozier, 38, 12. Dusots: May 
1917, 19. ExizanerHtrown: May 27- 
1932, Dozier, 34, 39. Granpn Tow 

May 12, 1932, Frison, Ross, & Mohr, 14 
KampsvILLE: June 27, 1934, DeLong | 



June, 1948 

Ross, 12. Mounp City: May 24, 1932, 
Dozier, 12. Rounp LAKE: June 27, 1936, 
Frison & DeLong, 25 6,632. Utiin: May 
26, 1932, Dozier, 1°. 

2. Macropsis erythrocephala 
(Gillette & Baker) 

Pediopsis erythrocephala Gillette & Baker 
(1895, p. 72). 

Length of female 6 mm., male 5 mm. 

Dimorphic color. Female green, slightly 
tinted with fulvous anteriorly. Elytra pale 
greenish hyaline. Male brown to brownish 
yreen, heavily marked with fuscous. Face 
and area beneath fuscous, pronotum and 
scutellum brown, the basal angles of scutel- 

lum with black triangular spots. Elytra 

fuscous hyaline, veins darker. A large black 
spot on each epimeron in both sexes. Face 

distinctly concave as viewed from the side. 
Commonly found on willow, Salix longi- 

folia, this species has been collected from 
coast to coast, and is especially numerous 

in the northern states. 
Illinois Records—Many males and 

females, taken June 12 to August 24, are 
from Alton, Beardstown, Byron, Cache, Car- 
bondale, Decatur, Eichorn, Elizabethtown, 
Fox Lake, Freeport, Galena, Geff, Grafton, 

Grand Detour, Grand Tower, Havana, 
Kampsville, Kankakee, Marshall, New Mil- 
ford, Newton, Oquawka, Oregon, Palos 

Park, Pike, Prophetstown, Putnam, Sa- 
vanna, Spring Grove, Spring Valley, Urbana, 

Vienna, Waukegan, and West Union. 

3. Macropsis trivialis (Ball) 

Pediopsis trivialis Ball (1902b, p. 304). 

Length of female 5.5 mm,, male 4.5 mm. 
More slender in form than viridis. Female 
yellowish green, unmarked, elytra greenish 
hyaline with concolorous veins. Male with 
black spots on the epimera, extremities of 
the fore and middle tibiae, and tarsal claws; 

elytra greenish hyaline, somewhat smoky 
toward the apexes. In both sexes the sec- 
ond apical cell is usually more than half 
the length of the middle anteapical cell. 

Taken from willow, Salix amygdaloides, 
his species is known to occur in the eastern 
United States and as far west as Colorado. 

Illinois Records.—E.izasetH: July 8, 
1917, 19. Freeport: July 2, 1917, 14,39. 
Gatena: July 5, 1917, 14. Gerr: June 
12, 1934, DeLong & Ross, 12. Homer: 
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June 4, 1916, 12. Mownricetto: June 11 

1934, Frison & DeLong, 14, 39. Pur- 

NAM: July 6, 1934, Ross & DeLong, 6°. 
Urpana: June 19, 1889, Hart, 1 2 ; June 28, 
1892, McElfresh, 16. Wuire Heatu: 
July 5, 1916, 19. 

4+. Macropsis reversalis (Osborn & Ball) 

Pediopsis reversalis Osborn & Ball (1898, pp. 
69, 123). 

Length of female 4.5 mm., male 4.0 mm. 
Small and greenish. The female is un- 

marked, while the male has on the face 

two broad black bands, sometimes broken 

into spots, and black spots on the epimera 

and extremities of the legs. In some indi- 

viduals the bands on the face are reduced 

to three spots, one on the apex above, and 
one just within and below each ocellus. 

Face somewhat tumid as viewed from the 

side. Elytra greenish hyaline. 
This species has been taken 

Salix spp. in the eastern United States. 
Illinois Records—Males and females, 

taken May 29 to July 16, are from Apple 

River Canyon State Park, Fulton, Galena, 

Grafton, Grand Detour, Havana, Herod, 

Lacon, Meredosia, Oquawka, Oregon, Pike, 

Putnam, Rock Island, and Urbana. 

from 

5. Macropsis rufocephala Osborn 

Macropsis scutellatus Osborn (1928, p. 218). 
Name preoccupied. 

Macropsis rufocephala Osborn (1932, p. 513). 
New name. 

Length of female 5.5 mm. Yellowish 

green. Female with vertex, pronotum, an- 

terior two-thirds of scutellum, and upper 
half of face reddish brown. Scutellum with 

black spots in basal angles, apical angle 

yellowish green. Elytra pale greenish hya- 

line, veins green. Epimera unmarked. Face 

appearing concave below vertex as viewed 

from the side. No male has been collected. 

This is a transcontinental species and has 

been collected from willow, Salix spp. 
Illinois Records—Freeport: July 2, 

1917, 12; July 4, 1917, 19. Homer: June 

14, 1916, 1¢. 

6. Macropsis viridis (Fitch) 

Pediopsis viridis Fitch (1851, p. 59). 

Length of female 5.5 mm., male 4.5 mm. 

Robust, yellowish green. Female unmarked, 
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elytra greenish hyaline, veins green. Male 
elytra amber-brown, veins concolorous; 

each epimeron bears a broad black mark 
abdomen is fulvous above. In both 

sexes face appears almost flat as viewed 
from the side. Elytra each with the second 
apical cell scarcely more than half as long 
as the middle anteapical cell. 

This is a widely distributed northern 

transcontinental species that has been re- 
ported feeding upon willow, Salix longifolia. 

Illinois Records.—Many males and fe- 
males, taken May 12 to August 8, are from 

Algonquin, Apple River Canyon State Park, 

Alton, Champaign, Danville, Decatur, Eic- 

horn, Elizabethtown, Fox Lake, Freeport, 

Fulton, Galena, Geff, Grafton, Grand 

Detour, Grand Tower, Grays Lake, 

Hardin, Havana, Herod, Iroquois, Kamps- 

ville, Lacon, Marshall, Meredosia, Monti- 

cello, New Holland, Newton, Oquawka, 

Oregon, Pike, Princeton, Putnam, Quincy, 

Round Lake, Savanna, Shawneetown, Spring 

Valley, Temple Hill; Urbana, Vienna, Wau- 

conda, West Union, White Heath, and Zion. 

and 

7. Macropsis confusa Breakey 

Macropsis confusa Breakey (1932, p. 827). 

Length of female 4.75 mm., male 4.0 mm. 
Pale green, resembling viridis but smaller; 

without definite markings. Elytra faintly 
smoky. Face appearing distinctly tumid as 

viewed from the side. Epimera in both 
sexes without spots. 

The species is known to occur on poplar, 

Populus spp., and has been taken in the 

northeastern states and in Wisconsin, as 

well as Illinois. 

Illinois Records.—AntiocH: June 12, 
1926, Ross & Burks, 168, 39; Aug. 1, 

1930, Frison, Knight, & Ross, 12. Dusots: 
May 24, 1917,1¢, 19. ExizaserHrown: 
May 21-31, 1931, Dozier, 1¢. Ga.Ena: 

June 28, 1935, DeLong & Ross, 159. 
Harpin: June 5-9, 1932, Dozier, 1°. 
KampsvittE: June 27, 1934, DeLong & 
Ross, 19. New Hotianp: June 5, 1936, 
Mohr & Burks, 1g. Savanna: July 27, 
1892, McElfresh, Shiga, Hart, & Forbes, 
13g. 

8. Macropsis basalis (Van Duzee) 

Pediopsis basalis Van Duzee (1889b, p. 171). 

Length of female 5.0 mm., male 4.0-4.25 
mm. - Robust, dark transverse bands on the 
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elytra. Epimera unmarked in the female, | 
with black spots in the male. Female oliye 
green; pronotum, scutellum, and upper por- 

tion of face ferruginous; elytra greenish hya- 
line, a broad black band on the base o 

each clavus and two other transverse band 
sometimes fused. Male smoky ferruginous 
elytra dark amber, with black basal bands 

as in female; vertex, pronotum, and scutel-_ 
lum with brown punctures; brown triangu- 
lar spots in basal angles of scutellum. 

This species, northern in range, occur: 
upon quaking aspen, Populus tremuloides. — 

Illinois Records.—App.e River CANYON 
SratE Park: June 29, 1935, DeLong & 
Ross, 78, 332. GALENA: on aspen, July” 

1938, Burks & Mohr, 19. Warren: June 
29, 1935, DeLong & Ross, 24, 59. 

9. Macropsis bifasciata (Van Duzee) © 

Pediopsis bifasciata Van Duzee (1889, p. 173) 

Length of female 5.25 mm., male 5.0 mm 
Dull greenish ferruginous, marked by tw 
dark transverse cross bands. Pronotun 
washed with fuscous on disc. Face pall 

yellow. Basal angles of scutellum wit 
black triangular spots. Female with ely 
grayish hyaline, an oblique transverse ba 

across middle of each, interrupted at claval 
suture, and another transverse band jus 
below the apex; veins concolorous. Mal 

with elytra fuscous hyaline, without band 
Epimera of both sexes with large black 
spots. ee 

This species has been collected from pop- 
lar, Populus spp., and ranges from the east 
ern United States to Colorado. 5 

Illinois Records.——Ga.Eena: July 
1934, DeLong & Ross, 2? ; June 28, 19 

DeLong & Ross, 192. 

10. Macropsis tristis (Van Duzee) 

Pediopsis tristis Van Duzee (18908, p. 

Length of female 5.5 mm., male 4.75 m 
Cinereous brown, pale beneath. Pronot 

and scutellum cinereous. Basal angles’ 

scutellum with black triangular spots. 
with black band above and large cir 
black spot below. Elytra cinereous hy 
veins lighter, narrowly margined with 
cous. Epimera slightly fuscous. 
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_ This species ranges from the East to the 

‘Middle West and is known to occur on wild 
plum, Prunus spp. 

= Illinois Record.—NortHErN ILLINoIs: 
June, Peabody Collection, 22. 
> 

al. Macropsis canadensis (Van Duzee) 

Pediopsis canadensis Van Duzee (1890b, p. 

_ Length of female 5.25 mm., male 4.75 mm. 
Varying from pale yellowish green to pale 
fulvous, the elytra with two brown bands. 
Pronotum obtusely angled, moderately con- 

yex; elytra long, rather narrow, broadly 
rounded at apex. 

Female head and thorax yellowish green 
or greenish fulvous, immaculate, epimera 
unmarked; elytra greenish hyaline, each 
with two brownish fulvous bands, the first 
near the middle and the second just before 
the apex. Male darker, fulvous or tawny, 

each epimeron bearing a large black spot; 

lower part of face and area beneath paler; 

scutellum cinereous, a brown triangle with- 

in each basal angle, a narrow red line down 
the center to the transverse impression, 
which is also reddened; elytra banded as in 
female. 

This species is widely distributed from 
Maine to California. It should be found in 
northern Illinois. 

12. Macropsis osborni Breakey 

Macropsis osborni Breakey (1932, p. 817). 

Length of female 6 mm., male 5 mm. 
Superficially resembling dasalis, especially 
in having a dark band across base of elytra. 
Face appears tumid as viewed from the side. 
Female yellowish green, elytra greenish hya- 
line, with a cupreous tint, a broad black 
band confined to the bases of the claval 
areas bordering scutellum; epimera without 
spots. Male green, washed with fuscous; 
elytra cinereous hyaline, tinged with fulvous, 

a broad black band on bases of elytra as in 
female; basal angles of scutellum with large 

triangular spots; epimera with black spots. 
This species has been taken only in the 

middle western states, where it occurs in 
small numbers on cottonwood, Populus del- 
toides. 

Illinois Records—Kampsvit_E: June 
27, 1934, DeLong & Ross, 19. Pike: June 
28, 1934, DeLong & Ross, 12. SHAWNEE- 
TOWN: June 14, 1934, Ross & DeLong, 3°. 
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13. Macropsis suturalis (Osborn & Ball) 

Pediopsis suturalis Osborn & Ball (1898, pp- 
67, 119). 
Length of female 5.5 mm., male 5.0 mm. 

Female green, with entire clavus black. 
Male sordid green, elytron smoky so that the 
black clavus is less conspicuous than in fe- 
male; scutellum sordid green on the disc, 
each basal angle marked with a black tri- 
angle; pronotum and vertex marked with 
fuscous ; epimera each bearing a black dash. 

This species has been reported as occur- 
ring on willow, Salix amygdaloides. It is 
known to occur in Iowa, Kansas, Minnesota, 
Wisconsin, Ohio, Pennsylvania, and Maine, 
and it probably occurs in Illinois. 

14. Macropsis fumipennis (Gillette 
& Baker) 

roa A fumipennis Gillette & Baker (1895 
eS) 

Pedsags crocea Osborn & Ball (1898, pp. 68, 
120). 

Length of female 4.75 mm., male 4.0- 
4.25 mm. Green, heavily tinged with smoky 

brown. Pronotum yellowish green, disc 

fuscous. Basal angles of scutellum each 

with black triangular spots and with two 
large round impressed green or yellow spots 
just before the anterior impression. Elytra 

black or dark brown opaque, costal margins 
green or yellowish. Epimera without spots. 

This species has been taken from honey 
locust, Gleditsia triacanthos, and is recorded 

from Montana, Colorado, Kentucky, and 
Ohio, as well as Illinois. 

Illinois Records.—ELizaneTHTowN: 
May 27-31, 1931, Dozier, 14. Havana: 

June 14, 1934, DeLong & Ross, 12. Iro- 

quors: June 5, 1932, Frison & Mohr, 22. 

Monvicetto: June 11, 1934, Frison & De- 
Long, 18. Muncie: June 8, 1917, 16. 
St. ANNE: July 20, 1934, DeLong & Ross, 
12. SHAWNEETOWN: June 27, 1936, De- 
Long & Mohr, 22. Urpana: June 19, 
1889, Hart, 1g. Voto: in bog, June 11, 
1936, Ross & Burks, 12. 

15. Macropsis fumipennis var. gledit- 

schiae (Osborn & Ball) 

Pediopsis gleditschiae Osborn & Ball (1898, 
pp. 67, 122). 

Length of female 4.75 mm., male 4.0-4.25 
mm. Lighter in color than typical fumipen- 

nis. Female bright green, tinted with fus- 
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cous, apexes of elytra hyaline. Male green, 
Darker speci- 

scutellum 

clouded. Epimera unmarked in both sexes. 

Occurring on honey locust, Gleditsia 

triacanthos, this variety ranges from Penn- 

elytra brownish or fuscous. 

mens often have pronotum and 

sylvania to Louisiana and Idaho. 

Illinois Records —CuHaAmpaicNn: June 5, 
1889, Hart, 1g. Doncota: on willow, 

May 13, 1916, 16. Dusors: May 23, 1917, 
14; May 24, 1917, 28. Mereposia: May 

29, 1917, 36. Urspana: June 17, 1890, 
Marten, 1¢. Wuire HeatH: May 30, 

1915, 1¢. 

16. Macropsis ferruginoides (Van Duzee) 

Pediopsis ferruginoides Van Duzee (18895, p. 
V7): 

Length of female 5.5-6.0 mm., male 5.0 
mm. Marked with ferruginous above and 

yellow below. Pronotum darker on disc. 
Scutellum often with basal angles, apex, 

and two discal spots yellow. Elytra ferru- 

ginous, opaque; costa with a narrow yellow 

margin. A transverse hyaline band before 
apex across the crossveins of the anteapical 

cells. Epimera of both sexes with black 

spots. Face concave above as viewed from 

the side. 
This species has been taken from a nar- 

row-leaved willow. It is chiefly middle 

So 

Fig. 94.—M acropsis trimaculata. 
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western, but ranges as far west as Colorado 

and New Mexico. 

Illinois Record.—W AUKEGAN: 
24, 1917, 19. 

Aug. 

17. Macropsis nigricans (Van Duzee) 

Pediopsis trimaculata Van Duzee (1889b, p. 
172). Preoccupied. 

Pediopsis bifasciata Van Duzee in Osborn & 
Ball (1898, p. 118). Misidentification. 

Macropsis nigricans Van Duzee (1916, p. 64). 
New name. 

Length of female 5.5 mm., male 5.0 mm. 
Greenish brown, with black markings. Pro- 
notum washed with fuscous, anterior im- 

z 
a. 

A 
4 

pression usually brown or black. Scutellum ~ 
greenish fulvous, with dark spots in basal 
angles. Each elytron hyaline, brown and 
black pigment on basal half variable, usually 
darker along costa and with spot at apex of 

clavus. Epimera with heavy black spots. 

Known to occur on cottonwood, Populus 
deltoides, this species apparently is found 

only in the middle western region of the 

United States. 
Illinois Records.—FreEporT: July 2, 

1917, 19. Grarron: June 26, 1934, De- 

Long & Ross, 329. Grays LAKE: June 10, 
1936, Ross & Burks, 34,492. KAMPSVILLE: 

June 27, 1934, DeLong & Ross, 12. PALOos 

Park: June 19, 1933, Ross & Mohr, 19. 

Pike: June 28, 1934, DeLong & Ross, 69. 
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18. Macropsis insignis (Van Duzee) 

Pediopsis insignis Van Duzee (1889), p. 171). 

Length of female 5.0 mm., male 4.25 mm. 

Reddish brown, similar to and often con- 

fused with trimaculata. Pruinose when 
freshly collected. Pronotum ochraceous, disc 
dusky to the humeral angles. Scutel- 
lum ochraceous, a fuscous triangle within 

basal angles. Elytra paler on basal portions 
of costa, opaque except for the shiny veins 
and the apical margins of wings. 

This is a widely distributed species from 
Pennsylvania to Colorado, and occurs on 
wild plum, Prunus spp. 

Illinois Records—DuBois: Aug. 9, 
1917,19. Ercrorn: June 13, 1934, DeLong 
& Ross, 1¢,29. 

19. Macropsis trimaculata (Fitch) 

Pediopsis trimaculatus Fitch (1851, p. 60). 

Length of female 5.0 mm., male 4.5 mm. 

Dark brown or black, with three light spots 

in a row on each elytron, fig. 94. Female 
dark brown; male almost black. Epimera 
in both sexes each with a black bar, this 
occasionally obscured in the male by heavy 
pigmentation. Female pronotum testaceous, 

a dusky spot on disc. Male pronotum fus- 
cous. In both sexes scutellum cinereous with 

a dark triangular spot in each basal angle; 

elytron with a pellucid white spot near the 
branching of the first sector, another at the 

juncture of the anteapical and basal cells, 
and a third within the third and fourth 
apical cells. 

Occurring principally on wild plum, 
Prunus spp., this species has rather recently 
come into economic prominence since it has 

been proved able to transmit the peach yel- 
lows virus and cause severe economic losses 
in peach orchards. It is recorded from the 
East and as far west as Colorado. 

Illinois Records.—Ursana: Augerville, 
June 23, 1916, 14. NorrHern ILuiNnois: 
Bo. 

3. ONCOPSIS Burmeister 

Oncopsis Burmeister (1838, p. 27, pl. 10). 

Fig. 92. Vertex short and broad, round- 
edly produced, blunt. Face shorter and 
broader than in Macropsis. The striae of 

the pronotum are nearly transverse, not 
obliquely angled, and are usually not as 
coarse as in Macropsis. 
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The species of this genus are all shrub 
and tree inhabiting as far as known. Six- 
teen species have been recorded for North 
America, half of which occur in Illinois. 

Due to color variations and a lack of 
structural characters, it is difficult at the 
present time to separate these species. The 
following key will serve to separate the 
female specimens fairly well, but a key to 
male structural characters has not been de- 
vised. 

Key ro Species 

1. Elytra each with five 
anteapical cells... .. LAN pes a2 

Elytra each with four apical and two 
anteapical cells... ... 8. verticis 

Female seventh sternite truncate, rounded 
or angularly produced, notched at apex 
but without projecting teeth. 

Female seventh sternite with small apical 
teeth each side of apical notch Age 

3. Female seventh sternite short, with a 
broad shallow notch; face usually dark 
brown or black. ’ 1. nigrinasi 

Female seventh sternite with a deeper 
notch; face usually pale. ‘ 

4. Female seventh sternite long, rounded, 
with a deep U-shaped notch; female 
usually a shade of yellow marked with 
black or orange; male usually darker... 

apical and three 5 

to 

5. Female seventh sternite with a broad 
shallow notch, teeth short, incurved; 
color gray; elytra subhyaline, spotted. . 
nae es 4. cognatus 

Female seventh sternite triangular, with 
apical teeth more distinctly produced. . 
SMSAS Eek ac seete isi Oekus ek ties a eta: 

6. Elytra smoky to brown, with pale hyaline is 

dusky. Vertex dark brown to black, 
with a yellow band connecting the 
ocelli 3. pruni 

~I Gray to pale brown; female seventh 
sternite short, with small median teeth 
fe oar ; 2. minor 

Usually brownish to reddish brown; female 
seventh sternite longer, teeth larger, 
more conspicuous ..7. fitchi 

1. Oncopsis nigrinasi (Fitch) 

Athysanus nigrinasi Fitch (1851, p. 61). 

Length + mm. Small, yellowish or often 
brownish, and with dark brown or black 

face. In the female, coloration is variable, 

but as a rule the front, inner margins of 

lorae, and apexes of femora are dark brown 

or black. In pale specimens the elytra are 

subhyaline and with two transverse brown- 
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ish bands. In dark specimens there are 

white spots on discal cells, on the anteapical 
cells, and at base and near apex of clavus. 

The male is usually uniform brownish, with 
a yellowish transverse band on vertex and 
on base of front. Genitalia: Female seventh 

sternite short and bilobate or sinuate on pos- 
terior margin; male with long narrow 

plates. 

This eastern species is reported from 

hornbeam, viburnum, and hazel. 

Illinois Records.—ELIzABETHTOWN : 
May 27-31, 1931, Dozier, 19. Harris- 

BurG: June 25, 1932, Ross, Dozier, & Park, 

12. Herop: June 8-11, 1935, DeLong & 

Ross, 42 ; June 24, 1936, DeLong & Ross, 
22. Karnak: June 14, 1934, DeLong & 

Ross, 19. 

2. Oncopsis minor (Fitch) 

Athysanus minor Fitch (1851, p. 60). 

Length 4 mm. Small, resembling fitchi, 
with yellow to brownish color and hyaline 
elytra. Face coarsely punctured. Disc of 
pronotum, scutellum, and elytra usually 

dark in color. White spots on elytra next 
to scutellum, on discal cells, and on ante- 

apicals. Genitalia: Female seventh sternite 
with posterior margin slightly produced 

medially and bearing a pair of short teeth 
separated by a shallow notch; male plates 

long and slender. 
This species, found in the East, as well 

as Illinois, is reported as occurring on birch. 

Illinois Record—Mereposta: May 29, 
197, Woe 

3. Oncopsis pruni (Provancher) 

Bythoscopus pruni Provancher (1890, p. 290). 

Length 4.0-4.25 mm. Grayish, resembling 

fitchi, with hyaline elytra and brownish 
veins. Vertex coarsely punctured, black, 

with a broad yellow band connecting the 
ocelli; front coarsely punctured, yellow. 

Pronotum yellowish to gray, usually with 
two or three black points behind each eye. 
Scutellum pale, with dark basal angles. 

Elytral nervures brown, commissural nery- 
ure white, with brownish spots. Genitalia: 

Female seventh sternite triangularly pro- 
duced, with a pair of median acute teeth. 

This is a northern transcontinental spe- 

cies known to occur on wild Prunus. In 

recent years transmission of peach yellows 
has been attributed to it. 
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“male seventh sternite similar to that 

Vol. 24, Arta 

Illinois Record.—Dubots: 
1917, 1¢. 

May 24, 

4. Oncopsis cognatus (Van Duzee) 

Bythoscopus cognatus Van Duzee (1890d, p 
225). 

Length 5 mm. In size and general form 
resembling fitchi but gray in color instead — 
of brownish, and female seventh sternite 
has a broad shallow depression and minute 

teeth at middle. In fitchi, seventh sternite 
is triangularly produced, Vertex dull yel- 
low to gray, front brownish to black, prono 
tum paler on anterior margin. Vertex and 
pronotum coarsely punctate. Elytra gray. 
each with a brownish area from tip of cla~ 
vus to base of anteapical cells. Genitalia: — 
Female seventh sternite longer than in 
pruni, apical margin slightly concave, teeth 
minute, depressed; male plates long and 
slender. 

This species has been collected from 

hazelnut, Corylus americana, in the north- 

eastern United States. ¥ 
Illinois Records.—Atconouin: July 8, 

1897, 19. Herop: May 29, 1935, Ross & 
Mohr, 14. = 

elytra. Vertex, pronotum, and scutellum 

yellow, elytra darker, tawny to brown 

marked with paler spots. 

notch. 

This species has been collected from bir 
Betula sp., and associated plants in New 
England and Canada. 

Illinois Record.—SAvANNA: 

1917, 19. 

6. Oncopsis variabilis (Fitch) 

Athysanus variabilis Fitch (1851, p. 60). 

Length 5 mm. Color and color pattern 
extremely variable. Of the more commoi 
color forms, some are bright yellow, w 
a black line or band along claval suture 
and some are reddish brown, with yelloy 
clavus. Others are yellow throughout, 
almost entirely black, especially in the mal 
Genitalia: Female seventh sternite p 
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duced, and with a median conspicuous U- 

shaped notch. 

Northern transcontinental in distribution, 

this species has been taken from _ birch, 

Betula sp., and specimens that are appar- 
ently of this species have been collected from 
hazelnut, Corylus and alder, 
Alnus sp. 

Illinois Record.—Harrissurc: June 25, 

1932, Ross, Dozier, & Park, 1°. 

americana, 

7. Oncopsis fitchi Van Duzee 

Athysanus fenestratus Fitch (1851, p. 60). 
Name preoccupied. 

Oncopsis fitchi Van Duzee (1916, p. 65). 
New name. 

Length 4.5 mm. Brownish to reddish 
brown; elytra usually with pale hyaline 
spots, which are often absent in the males. 
Face and vertex dusky to brown, with a 
yellowish transverse band between ocelli. 
Face sometimes piceous. Basal angles of 
scutellum usually darker than pronotum. 
Margin of each clavus along scutellum hya- 
line, a hyaline spot near apex, and another 
on disc; also a hyaline spot on anteapical 

cells. Genitalia: Female seventh sternite tri- 
angularly produced, with two small median 
teeth; male plates long and narrow. 

This species occurs on birch, Betula sp. 
It is distributed through the northern United 

States from Maine to Colorado. 
Illinois Record.—Haropin : 

1932, Dozier, 1°. 
June 5-9, 

8. Oncopsis verticis (Say) 

Jassus verticis Say (1831, p. 308). 
Oncopsis distinctus Van Duzee (1890d, p. 225). 

Length 3.5-4.5 mm. Readily distinguish- 

able from other species of the genus by the 
four apical cells and two anteapical cells. 
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Color variable in both sexes, but male usu 
ally darker than female. 
yellowish to pale brownish. Male usually 
brown, with commissural line and large 
costal spot on apical portion of each elytron 
pale. Vertex, pronotum, scutellum 
punctured with fuscous. Scutellum with a 
dark triangular spot in each basal angle. 
Elytra brown, each darker on clavus, with 
a white spot before apex. Venter yellow. 
Genitalia: Female seventh sternite long, 
with a distinct U-shaped median notch, apex 
rounded; male plates long and narrow. 

Female usually 

and 

The species has been taken commonly 
from black walnut, Juglans nigra. Its range 

is from Maine to Colorado and south to 

Tennessee; it is rather abundant in differ- 
ent areas of Illinois. 

Illinois Records.—Many males and fe- 
males, taken May 25 to October 12, are 
from Albion, Algonquin, Alton, Castle Rock, 

Cedar Lake, Danville, Dixon Springs, Free- 
port, Galena, Grafton, Grand Detour, 

Hardin, Havana, Herod, Kankakee, Keiths- 

burg, Lacon, Makanda, Marshall, Monti- 
cello, Muncie, Normal, Oquawka, Pike, 

Pinkstaff, Pulaski, Quincy, Urbana, Vienna, 

Weldon Springs, and White Heath. 

Subfamily NIONINAE 

A single genus of this subfamily occurs 
in the United States. 

4. NIONIA Ball 

Nionia Ball (1915, p. 165). 

This genus, which includes but a single 
species, distributed from the southeastern 
states to Illinois, was formerly placed in the 
subfamily with Macropsis and Oncopsis. 

Fig. 95.—Nionia palmeri: a, adult; b, male (From Osborn.) genitalia; c, nymph. 
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Nionia palmeri (Van Duzee) 

Goniagnathus palmeri Yan Duzee (1891, p. 
Ee ANS 

Figs. 16, 95. Length 4-5 mm. Short, 
robust, head conically pointed, vertex al- 

most parallel margined and so_ strongly 

arched that the anterior portion of the pro- 

notum is produced decidedly anterior to the 

anterior margins of the eyes. Shiny black, 
resembling a Macropsis in general appear- 

ance. Apical nervures of elytra, ventral 

margins of eyes, and antennae reddish. Pro- 
notum strongly punctured; distinct lines of 
punctures bordering veins of elytra. Female 

seventh sternite slightly produced at middle, 
pygofers short and broad, obtusely triangu- 

lar; male valve concealed, plates triangular, 

acutely angled at apexes. 
This is a grass-feeding species in moist 

woodland areas, and is common throughout 
central and southern Illinois. 

Illinois Records—Males and females, 

taken May 7 to August 17, are from Alton, 
Alto Pass, Danville, Dixon Springs, Eliza- 

bethtown, Fern Cliff, Grafton, Herod, Oak- 

wood, Odin, and Vienna. 

Subfamily AGALLIINAE 

The vertex is short and broad, the ocelli 

are on the face, and each hind wing has 
four apical cells. 

Three of the five Nearctic genera listed 
by DeLong & Knull (1945) as belonging to 

this subfamily occur in Illinois. The sub- 
family was treated for North America by 

Oman (1933), who records about 80 species 

for the United States. The majority of these 
species are recorded from only western and 

southwestern states, but several are widely 

distributed. 

Key ro GENERA 

1. Vertex distinctly longer at middle than 
next to eyes, fig. 99; pronotum in large 
part transversely rugulose LAST EW ans 

.7. Aceratagallia 
Vertex usually shorter at middle than next 

to eyes, fig. 96; pronotum finely punc- 
tured and granulate Rea een aie i Sh 

2. Vertex distinctly shorter at middle than 
next to eyes; posterior margin of head 
sinuate behind eyes, figs. 9697S ae 

: ee Agalliopsis 
Vertex of nez arly uniform length through- 

out its width; margin of head straight 
behind eyes, fig. 102 .6. Agallia 

History Survey BULLETIN Vol. 24, Art.2 

5. AGALLIOPSIS Kirkaldy 
i 

Agalliopsis Kirkaldy (1907, p. 30). * 

Fig. 114. Median portion of vertex very | 
short, usually longer next to eyes; posterior 

margin sinuately curved laterally and ex- 
tending some distance behind the eyes. 
Lateral margins of pronotum obsolete, 

Elytra long and narrow. Male styles — 
forked. 4 
Two species generally distributed over 

the eastern states have been collected in 
Illinois. 

By: 

Key Tro SPECIES 

Female seventh sternite, fig. 97C, truncate or — 
slightly produced; male plates, fig. 97B, — 
elongate narrow, surpassing pygofers in 
length, concavely constricted at middle. 
Pronotum, fig. 974, unmarked, or with a 
median fuscous line and a spot on each side — 
PG Sede 25, Rae eS Sa eee 1. peneoculata 

Female Beene sternite, fig. 96C, broadly and 
deeply concave; male plates, fig. 96B, short, — 
Canela gradually tapered from bases 
o blunt apexes, distinctly shorter than py-_ 

-f 

eaters: Pronotum, fig. 964, with at least 
two spots on each side of middle; elytra 
pale, each with a transverse fuscous band — 
across the middle of clavus..... 2. novella i 

1. Agalliopsis peneoculata Oman 

Agalliopsis peneoculata Oman (1933, p. 17). 

Fig. 974. Length 4.0-4.5 mm. Resem-_ 
bling oculata in size and form but with the — 
elytra concolorous except for an indistinct — 

transverse smoky bar just posterior to the 
forking of the first sector. Vertex shorter — 
at middle than next to eyes. Pronotum with 
posterior margin nearly straight. Elytra — 
long and tapering. Genitalia: Female sey- 

enth sternite, fig. 97C, with posterior margin — 
broad and convex. Male plates, fig. 97B, 
long, lateral margins concave on basal ‘woe : 
thirds, tips bluntly rounded; aedeagus, fig. — 
106, long and slender, the tip in dorsal view 

appearing very broad and somewhat bilobed. 
This species was previously recorded from — 

New York, Connecticut, and Michigan. 
Illinois Record—Karnak: June 

1934, DeLong & Ross, 12, 102. 

2. Agalliopsis novella (Say) 

Jassus novellus Say (1831, p. 309). 
Macropsis nobilis Forbes (1885, p. 22). 7 

Fig. 964. Length 3.5-4.0 mm. Color 
usually light testaceous, sometimes darker 
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AGALLIOPSIS NOVELLA 

96C 

37¢ 

AGALLIOPSIS _PENEOCULATA 

() \) ss 

By ee) 
ACERATAGALLIA ACCOLA 

eS 

Sky 

| 102A 

AGALLIA 

DELETA 

ae 8 

102c 

103A 

AGALLIA 

QUADRIPUNCTATA 

1038 

103¢ 
ACERATAGALLIA VULGAR 

a 100B 

100CG 
100A ACERATAGALLIA IO A 

SANGUINOLENTA AGALLIA 

“CONSTRICTA 

1018 V. 
1olG 

IOIA 104¢ 

ACERATAGALLIA UHLERI AGALLIA CONSTRICTA 

Figs. 96-104—Agalliinae. 4, head and pronotum; B, male external genitalia; C, female 

genitalia. (From Oman.) 
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margins of ocelli, a round spot behind each 

ocellus on vertex, and an elongate spot next 

to each eye black. Pronotum with a median 

stripe and a spot on either side brown. All 

of these markings vary in intensity. 

veins pale. Geni- 

may 

Elytra brown to black, 
Female seventh sternite, fig. 96C, with 

roundedly 
talia: 
posterior margin broadly and 

N 
AGALLIOPSIS NOVELL 

o 

ACERATAGALLIA SANGUINOLENTA 

Figs. 105-113.—Agalliinae, male genitalia. 

D, style; E-I, pygofer hook showing variation. 

History SurveEY BULLETIN 

$ 
108A 

ACERATAGALLIA VULGARIS 

excavated at middle, lateral lobes rounded 

or somewhat pointed. Male valve, fig. 96B, 
short, emarginate posteriorly; plates semi- 

tubular, bluntly rounded at apexes, and 

scarcely covering the opening of the large 
genital chamber. The internal male genital 
structures are variable in form, fig. 105. 

This is a common species on herbaceous 

WA 

DELETA 
AGALLIA 

AGALLIOPSIS 

AGALLIA CONSTRICTA 

ACERATAGALLIA GHLERI 

A, lateral view; B, caudal view; C, aedeagus; 

(From Oman.) 

Vol. 24, Art. 2a 

Ome ee 
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Fig. 114.—Agalliopsis novella: a, adult; 
g, h, male genitalia. (From Osborn.) 

vegetation, and occurs throughout the east- 
ern United States. 

Illinois Records—Many males and fe- 
males, taken March 20 to October 2, are 

from Aldridge, Algonquin, Alton, Alto Pass, 

Anna, Apple River Canyon State Park, 
Augerville, Carbondale, Cave in Rock, 

Champaign, Chester, Danville, Dixon 

Springs, Dolson, Dongola, East Cape Gi- 
rardeau, LEjichorn, Elizabethtown, Fern 

Cliff, Fountain Bluff, Freeport, Golconda, 
Grand Detour, Hardin, Havana, Herod, 

Homer, Jonesboro, Kankakee, Karnak, Ma- 

homet, Makanda, Monmouth, Monticello, 
Muncie, Normal, Oakwood, Olive Branch, 

Oregon, Port Byron, Quincy, Rock Island, 

Savanna, Shawneetown, Sparta, Topeka, 
Urbana, Ursa, Vienna, Volo, Weldon 
Springs, White Heath, White Pines Forest 
State Park, Wolf Lake, and Zion. 

6. AGALLIA Curtis 

Agallia Curtis (1833, p. 192). 

Vertex short, usually about uniform in 
length over its entire width; posterior mar- 
gin evenly curved, not extending behind the 
eyes laterally. Pronotum short, lateral mar- 

gins almost obsolete. Elytra usually short. 
This genus contains two of the most com- 

mon species of leathoppers in Illinois. One 
of them, constricta, is often found in-large 
numbers on economic crops. 

Key 

. Pale brown, without dark spots on vertex 
and pronotum, fig. 102.4 .3. deleta 

Pale to dark brown: with four distinct 
black spots on vertex and pronotum, 
LOS OA ee cls sae os © 2 

TO SPECIES 

b, c, nymph; d, face; ¢, elytron; f, female genitalia; 

2. Robust; female seventh sternite, fig. 1030, 
truncate or slightly concave; male 
plates, fig. 103B, narrowed and pointed, 
tips diverging _1. quadripunctata 

More _ slender, wedge shaped; female 
seventh sternite, fig. 104C, roundedly 
and convexly produced; male plates, 
fig. 1048, narrowed near base and then 
produced, convexly rounded to blunt, 
and with appressed apexes : 

7 2. constricta 

1. Agallia quadripunctata (Provancher) 

Bythoscopus quadripunctatus Provancher 
(1872, p. 376). 

Ulopa canadensis Van Duzee (1892c, p. 301). 
(Immature specimens). 

Fig. 1034. Length 4 mm. Robust, vary- 

ing in color from pale brown to fuscous. 

Two obliquely converging black spots on 
front margin of vertex and a pair of black 
spots on pronotum near posterior margin. 

Elytra light brown, veins pale. Female 

seventh sternite, fig. 103C, with posterior 

margin truncate. Male plates, fig. 103B, 
small, acutely angled, their lateral margins 
convex, the plates as long as the pygofers. 

Male internal genitalia as in fig. 112. 

Experimental work reported by Black 
& Oman (1947) indicates that in the east- 

ern United States the species normally re- 
produces parthenogenetically. Their cul- 

tures of the species were maintained on 

crimson clover, T'rifolium incarnatum. 

A common northeastern 

United States, guadripunctata occurs abun- 

dantly in moist open woodland areas. 

Illinois Reeords.——Many males and fe- 
males, taken March 4 to January 16, are 
from Algonquin, Alto Pass, Antioch, Beach, 

Bloomington, Carbondale. Champaign, 

species in the 
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Chester, Chicago, Cypress, Danville, Dixon 
Springs, Dolson, Dongola, Eichorn, Eliza- 
bethtown, Fountain Bluff, Fox Lake, Geff, 

Golconda, Grafton, Herod, Homer, Mc- 

Henry, Mahomet, Monticello, Muncie, 

Normal, Oakwood, Olive Branch, Pulaski, 

Quincy, Rago, Rock Island, Springfield, 
Thebes, Urbana, Vienna, White Heath, 

Wilmington, and Zion. 

2. Agallia constricta Van Duzee 

Agallia constricta Van Duzee (1894a, p. 90). 

Fig. 1044. Length 3.25-3.75 mm. Light 
brown in color, a pair of black spots on the 

anterior margin of the vertex behind ocelli, 

and another pair behind these on the pos- 
terior margin of the pronotum. Elytra 

brown, veins paler. Female seventh ster- 

nite, fig. 104C, twice as long as preceding, 

keeled medially; lateral angles produced 
and rounded, central portion of posterior 

margin shallowly notched on median line. 
Male plates, fig. 1048, broad at bases, nar- 

rowed to median constriction and then 

slightly widened caudally, plates together 
rounded at apex; pygofers slightly longer 

and broader than plates. Male internal 

genitalia as in fig. 113. 
This is probably the most common species 

of Agallia in the eastern United States. 
Illinois Records.—Many males and fe- 

males, taken April 18 to September 24, are 
from Albion, Alton, Alto Pass, Anna, 

Cache, Cairo, Carbondale, Carman, Cave in 

Rock, Cobden, Dixon, Dolson, Dongola, 

Dubois, East Cape Girardeau, Eichorn, 

Elizabethtown, Fountain Bluff, Fulton, Gol- 

conda, Grand Tower, Harrisburg, Havana, 

Herod, Homer, Kampsville, Karnak, Kirk- 

wood, La Rue, Luna, Macomb, Meredosia, 

Metropolis, Monmouth, Mount Carmel, 

Mount Sterling, Muncie, Murphysboro, 

Niota, Oakwood, Oquawka, Parker, Pike, 

Pulaski, Putnam, Quincy, Rosiclare, Sara- 
toga, Seymour, Shawneetown, Sparta, Sum- 

ner, Texas City, Thebes, Unity, Urbana, 

Ursa, Vandalia, Vienna, and Wolf Lake. 

3. Agallia deleta Van Duzee 

Agallia deleta Van Duzee (1909a, p. 210). 
Agallia immaculata Lathrop (1917, p. 120). 

Fig. 1024. Length 2.5-3.0 mm. Robust, 
vertex uniform in length and evenly round- 
ed. Color usually pale brown, without defi- 
nite markings. Elytra subhyaline, appear- 
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ing dark. Males frequently darker than 
females. Female seventh sternite, fig. 102C, 
short, posterior margin truncate but often 

appearing concave. Male plates, fig. 102B, 

small, broad at base, abruptly narrowed to 
blunt apexes; aedeagus in lateral view ap- 
pearing broad and almost straight, in dorsal 
view appearing laterally compressed and 

with apex divided for a short distance; the 
flaplike projections of the posterior margins 

: 

ry, 

of pygofers are turned slightly inward; in- — 
ternal genitalia as in fig. 111. 

This is a common grass species in the 
southern states and along the Atlantic sea 
coast. It possibly occurs in Illinois. 

7. ACERATAGALLIA Kirkaldy 

Aceratagallia Kirkaldy (1907, p. 30). 

Vertex short, usually distinctly longer 
at middle than next to eyes; posterior mar- 

gin broadly rounded, not produced behind 
the eyes. Lateral margins of pronotum very 
short. Elytra about as long as abdomen. 
Male styles not forked. 

This genus contains some of the smallest 
individuals of the subfamily; a few species 
are extremely abundant and important eco- 

nomic pests. Within the genus the species 

are almost identical on the basis of external 
characters. The males, however, are readily 

identified by characters of the internal geni- 
talia. The females are difficult to identify 

on any basis, but the few characters that 
will aid in their identification have been 
offered in the following key. 

Key ro SPECIES 

Males. 5.0 isco oer 2 
Each style, fig. 

laterally, twisted and somewhat keeled 
a aE RY Conese 1. vulgaris 

Each style not strongly curved or twisted, 
but straight and boat shaped........ 3 

in) 108D, strongly curved — 

3. Each style, fig. 110D, broad, outer point — 
slightly produced; aedeagus shaft, fig. 
110.4, straight, hooked at apex........ 
<i) hittiee TAR, Sa 4. uhleri 

Each style narrowed, foot shaped, outer 
point sharp, conspicuous; aedeagus 
shaft strongly curved dorsally........ 4 

4. Each style, fig. 107D, with ventral tooth. 
Size 2.5-2.75 mm., dark in color. Male 
plates, fig. 98B, shorter than pygofers 
wo Sela do vas CSR RE ee a 2. accola 

Each style, fig. 109D, without ventral 
tooth. 
gray in color. Male plates, fig. 100B, 
reaching apex of pygofers............ 
PEE at eee ie se 3. sanguinolenta 

Size 2.75-3.0 mm., brown to 
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5. Female seventh sternite, fig. 101C, broad- 
ly, rather shallowly, and angularly 
PRGHVALCA <0 oc ees G slocas _.4. uhleri 

Female seventh sternite truncate or sinu- 
ate, not excavated, as in figs. 98C-100C 

{Sess eae 3. sanguinolenta 
Smaller in size, 2.75-3.0 mm........ ae 
Jee ae 1. vulgaris, 2. accola 

1. Aceratagallia vulgaris Oman 

Aceratagallia vulgaris Oman (1933, p. 60). 

Fig. 994. Length 2.5-3.0 mm. Similar 
to sanguinolenta but usually paler in color. 

Yellowish brown to darker brown, vertex 
with a black spot above each ocellus; often 

a dark median line on vertex and pronotum. 

Elytra subhyaline, veins brown. Female 
seventh sternite, fig. 99C, with posterior 

margin almost truncate, faintly notched at 
middle. Male valve, fig. 99B, very short, 

often concealed by eighth sternite; plates 
short and broad, wider at apex than at 
base, apexes almost truncate. Male internal 
genitalia as in fig. 108. 

This is a common form in the Mississippi 

River valley. It occurs abundantly upon 
the Illinois prairies. It can be distinguished 
from all the other eastern species by the 
twisted styles. For many years it was named 

cinerea (Osborn & Ball) and is commonly 

found in eastern and midwestern collections 
under that label. The true cinerea is a 
Western species. 

Illinois Records——Many males and fe- 
males, collected June 12 to October 2, are 
from Albion, Alto Pass, Alton, Ashley, 
Barry, Carbondale, Cave in Rock, Dongola, 
Dubois, Fairfield, Fountain Bluff, Galena, 

Geff, Gibsonia, Murphysboro, Oak Lawn, 
St. Anne, St. Joseph, Shawneetown, Vienna, 

and White Pines Forest State Park. 

2. Aceratagallia accola Oman 

Aceratagallia accola Oman (1933, p. 57). 

Fig. 984. Length 2.5-3.0 mm. Dark 
brown, with a brown spot above each ocel- 
lus and a brown area next to each eye. 

Resembling sanguinolenta but smaller, more 
robust, and darker in color. Female seventh 
Sternite, fig. 98C, slightly produced at mid- 
dle, posterior margin shallowly and round- 
edly notched at middle, slightly sinuate on 
either side of notch. Male valve, fig. 98B, 
short, truncate, appearing transverse; plates 
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short, slightly narrowed to truncate apexes. 
Male internal genitalia as in fig. 107. 

This eastern cannot be distin- 
guished easily from sanguinolenta, but the 
smaller size and darker color will usually 

assist in its identity. An examination of the 
male internal genitalia will easily verify or 

species 

disprove the identification from external 
characters. 

Illinois Records.—Dusois: sweeping 
from grass, July 2, 1909, 1g, 19. Foresr 

City: sand, June 6, 1905, Hart, 12. 

3. Aceratagallia sanguinolenta 

(Provancher) 

Bythoscopus sanguinolenta Provancher (1872, 
p. 376). 

Bythoscopus siccifolius Uhler (1877, p. 359). 

Fig. 1004. Length 2.75-3.25 mm. Robust, 
light brown with fuscous markings. A 

black or dark brown spot above each ocellus, 
a light brown patch next to each eye, and 
a longitudinal light brown stripe each side 

of pale median line. Pronotum irregularly 

marked with fuscous on anterior margin 

and with indistinct longitudinal stripes. Ely- 
tra pale brown, veins brown, marked with 

white on clavus. Female seventh sternite, 

fig. 100C, as in accola, but with lateral 

angles more distinct, posterior margin shal- 
lowly and medially notched. 

Male valve, fig. 100B, short, truncate, 

transverse; plates rather broad, lateral mar- 
gins convexly and roundedly narrowed to 
truncate apexes. Male internal genitalia as 

in fig. 109. 
This is the most widespread and abundant 

species of the genus. It occurs throughout 

the eastern states and Canada and has been 

recorded as far west as Utah and Arizona. 

It occurs abundantly upon many economic 

crops and causes heavy feeding injury. Com- 

monly known as the clover leafhopper, it is 

probably most abundant upon legume hosts. 

Illinois Records.—Many males and fe- 
males, collected June 13 to October 3, are 
from Albion, Alton, Amboy, Antioch, Anvil 

Rock, Apple River Canyon State Park, 
Barry, Beach, Cave in Rock, Decatur, Des 

Plaines, Dixon, Dixon Springs, Eichorn, 
Evergreen Park, Iulton, Galena, Gibsonia, 

Grafton, Grand Tower, Hanover, Havana, 

Herod, Kampsville, Kinmundy, Marshall, 
Norris City, Oak Lawn, Oakwood, Ogden, 
Pike, Port Byron, St. Anne, St. Joseph, 

Savanna, Sheffield, Springfield, Starved 
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Rock State Park, Summit, Thomson, Vienna, 

Volo, Watson, White Pines Forest State 

Park, and Zion. 

4. Aceratagallia uhleri (Van Duzee) 

Agallia uhleri Van Duzee (1894a, p. 91). 

Fig. 1014. Length 3.25-3.75 mm. Re- 
sembling sanguinolenta but more slender 
and with the female seventh sternite deeply 
notched posteriorly. Vertex slightly swollen 

between ocelli, longer at middle than next 
to eyes, posterior margin broadly and evenly 

rounded. Elytra each with three anteapical 
cells. Color brownish cinereous. Face pale 
yellowish. Spots on vertex above ocelli 
round and black. Scutellum with triangu- 
lar basal spots black and with a dark trans- 

verse suture. Elytra subhyaline, sometimes 
fuscous along commissural line, veins dark, 

occasionally with white spots. Genitalia: 

Female seventh sternite, fig. 101C, with 

posterior margins angularly excavated nearly 
half way to the base. Male plates, fig. 101B, 
heavy, lateral margins straight, slightly con- 
verging, tips truncate, about equaling pygo- 
fers in length; styles, fig. 110D, each broad 
on posterior portion, tip truncate, outer 

point slightly produced, inner margin ser- 
rate; ventral tooth of style sharp and 
slightly hooked; tip of aedeagus, fig. 1104, 

as seen in lateral view, bent sharply upward. 

This species is common in the plains 
region west of the Mississippi River. 

Illinois Records——Atton: June 26, 
1934, DeLong & Ross, 39. AppLE RIVER 

Canyon STATE Park: July 11, 1934, Frison 
& DeLong, 19. Pike: Mississippi flood- 

plain, June 28, 1934, 19. 

Subfamily BY THOSCOPINAE 

This subfamily is characterized by a short 
vertex and by forewings that are set with 
short conspicuous setae. 

Only one genus, Stragania, is known to 
occur in the United States. 

8. STRAGANIA Stal 

Stragania Stal (1859, p. 49). 
Pachyopsis Uhler (1877, p. 466). 
Gargaropsis Fowler (1896, p. 167). 

Figs. 17, 29. Head, including eyes, nar- 
rower than pronotum, very short, parallel 

margined, slightly but broadly rounded, al- 

most truncate. Pronotum large, finely and 
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transversely striate. Elytra short and broad 
deeply punctured, covered with hairs. 
Twenty species are known to occur in 

North America. Of this number only three 
are found in the eastern United States and 
one of these occurs only in that portion along 
the coast of the Gulf of Mexico. 5% 

1. Stragania apicalis (Osborn & Ball) 

Macropsis apicalis Osborn & Ball (1898, p. — 
64). 

Meee alabamensis Baker (1900a, p. 58). 

Fig. 115. Length 4.5-5.0 mm. Broad and — 
robust, green, with anterior half of prono- — 
tum washed with yellow. Elytra green, — 
covered with greenish hairs. A faint line 
along claval suture, apex of clavus, and api- — 
cal margin of each elytron brown to black. | 
Venter and legs deep green, tips of tarsi — 
black. Each elytron exceeding abdomen in 
length and with a broad appendix, the whole 
surface except appendix covered with short 
hair. Female seventh sternite with posterior 
margin broadly rounded and with slight — 
notch at center. Male valve long, truncate, — 
plates rather short, triangular, apexes 
angled. 

This is a common species throughout the ~ 
state on honey locust. 

Illinois Records——Many males and fe- — 
males, taken May 27 to September 22, are 
from Alton, Barry, Byron, Danville, Dar- 

Fig. 115.—Stragania apicalis. (From Osborn.) 
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win, Dongola, Dubois, Du Quoin, Eichorn, 

Elizabethtown, Fairfield, Grand ‘Tower, 

Hanover, Ludlow, Makanda, Meredosia, 

Monticello, Paxton, Shawneetown, Urbana, 

and Vienna. 

Subfamily TETTIGONIELLINAE 

The cylindrical-shaped body with ocelli 
on the disc of vertex; and the three apical 
cells in the hind wing will usually distin- 
guish this group. The frontal sutures ex- 
tend over the anterior margin of vertex 
nearly to the ocelli. 

Representatives of 11 of the 15 Nearctic 
genera in this group occur in Illinois. More 
species of the subfamily occur in the West 
than in the East. 

7 
6 

C, p<! Vy 

Cy, 

wa 
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Key to GENERA 

Posterior corner of pronotum nearly right 
angled, fig. 117; two claval veins ne arly 
always joined, as in figs. 128, 129 2 

Posterior corner of pronotum "obtuse or 
rounded; claval veins, if present, neve 
touching vera 3 

Face bulbously inflated, fig. 23: ‘claval 
veins at most slightly coalesced or con- 
nected by a short veinlet, fig. 129 

N 11. ‘Oncometopia 
Face convexly sloping, fig. 126; claval 

veins broadly coalesced and sometimes 
with secondary branches, fig. 128 ; 

12. Homalodisca 
M; argin ‘of vertex with a distinct angulate 

swelling above each antenna, fig. 127; 
vertex with a deep longitudinal furrow 
from near base almost to apex, fig. 121 

9. Aulacizes 
Margin Nor vertex without an angulate 

swelling above antenna; vertex at most 

8 

122 

er KY 
126 127 

Tettigoniellinae, heads and thoraxes 

Fig. 116.—Graphocephala coccinea. 

Fig. 117.—Oncometopia undata. 
Fig. 118.—Sibovia occatoria. 
Fig. 119.—Plesiommata tripunctata, 
Fig. 120.—Cuerna lateralis. 
Fig. 121.—Aulacizes irrorata. 

Fig. 122.—Kolla bifida. 
Fig. 123—Oncometopia undata. 
Fig. 124.—Draeculacephala producta. 

Fig. 125—Carneocephala flaviceps. 
Fig. 126—Homalodisca triquetra. 
Fig. 127.—Aulacizes irrorata. 
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depressed toward middle of anterior 
margin. 

4. Posterior margin of pronotum broadly ‘and 
evenly emarginate and almost parallel 
with anterior margin, fig. 120..... 

las 10. Cuerna 
Posterior 1 margin of pronotum very shal- 

lowly emarginate to subtruncate, and 
not parallel with anterior margin.....5 

5. Elytra with apical part reticulate veined, 
fig. 130 Santee weitere BFndsh 

Elytra not reticulate ‘veined, as in fig. 
12075 Srey ae sept eee ee 

128 130 

129 

Fig. 128.—Homalodisca triquetra, elytron. 
Fig. 129——Oncometopia undata, elytron. 
Fig. 130.—Draeculacephala sp., elytron. 
Fig. 131—Helochara communis, 8 antenna. 

6. Front appearing nearly straight in profile, 
fig. 124; vertex flattened, depressed 
behind apex and anterior to ocelli, 
esi WY eee et es a 19. Draeculacephala 

Front appearing convex in profile, fig. 125; 
vertex slightly convex and without de- 
pressions. . . .16. Carneocephala 

7. Entire upper surface closely punctured, 
uniform green and rather dull in luster; 
antenna of male enlarged or flattened at 
apex, fig. 131. .15. Helochara 

Upper surface nearly always smooth, at 
least elytra unpunctured; antenna of 
malesslendera Mass ae ee 

8. Vertex pointedly produced, with margins 
nearly straight from eye to apex, fig. 
119; clavus with one vein; elytra white, 
with longitudinal veins broadly striped 
with brown .18. Plesiommata 

Vertex more bluntly produced, with mar- 
gins more convex from eye to apex, as in 
fig. 118; clavus usually with two dis- 
tinct veins, but sometimes veins absent 

9 
9. Antennae at least half as long as body; 

head and pronotum with a median and 
two pairs of narrow diagonal dark 
stripes, fig. 118 .. 21. Sibovia 
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Antennae not longer than width of head; _ 
head and pronotum without diagonal 
StriPeS 5,6: 65. soe «vs 9 10% 

10. Head wider than pronotum, fig. 31; an- 
terior margin of vertex with a median _ 
dark spot usually not joined by any 
other markings.......... 20. Neokolla 

Head usually deuceey narrower than pro- 
notum; dark spot at anterior margin of 
vertex, if present, joined by other mark- 
INGS .. 0.) eae belo 11 

11. Vertex less than one and one-half times 
as wide as long; face usually very pale 
yellowish; anterior margin of vertex — 
with a narrow dark band from eye to — 
eye, fig. 116....... 17. Graphocephala 

Vertex at least one and two-thirds times 
as wide as long; face usually dark; an- 
terior margin of vertex without a dis- 
tinct narrow band, asin fig. 122....., 12 

12. Brown to shiny black, without black 
bands24.0.'0).0c a ee ee 13. Giminius 

Green, with black transverse bands on 
vertex and pronotum, fig. 133........ 
wild wr rete e he 14. Kolla 

9. AULACIZES Amyot & Serville 

Aulacizes Amyot & Serville (1843, p. 571). 

Figs. 121, 127. Posterior corner of prono- 

tum obtusely rounded to the slightly emar- 
ginate posterior margin; pronotum narrower 

than head. Lateral margin of vertex with 
an angulate swelling above antennal base; 

anterior margin evenly rounded; disc of ver- 
tex with a deep longitudinal furrow, which 
is broadened anteriorly behind apex. Front — 
appearing very convex in profile and dis- 
tinctly angled with vertex. Claval veins not 
joined. : 

Two species are recorded in this genus 

for the United States. One is known only — 
from Florida, and the other is widely dis- 
tributed throughout the eastern United 
States. 

1. Aulacizes irrorata (Fabricius) 

Cicada irrorata Fabricius (1794, p. 33). 
Cicada nigripennis Fabricius (1794, p. 32). 
Aulacizes rufiventris Walker (1851a, p. 796). 

Length 12.5 mm. Reddish brown, irrorate 
with yellow. Head triangular, apex round-— 
ed, fig. 121. 
basal width, surface irregular and with 

median furrow and carinate margin. Prono- es 

tum hexagonal, coarsely pitted. Color vary- — 

black blotches on vertex and scutellum. — 
Spots on costal margin of each elytron and ‘i 
many irrorations yellow. Female seventh — 

sternite with posterior margin broadly — 

Vertex a little shorter than 

2 | ing from light to dark reddish brown, with — 
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rounded, shallowly notched at middle. Male 
plates together concavely triangular. 

Frequently taken from rank herbaceous 
growths of vegetation and occurring many 
times in the shrubby habitats, this species 
occurs throughout the eastern United States 
and as far west as Texas. 

Illinois Records.——Many males and fe- 

males, taken April 17 to October 5, are 

from Aldridge, Ashley, Brownfield, Cave 
in Rock, Central City, Centralia, Charleston, 
Danville, Dixon Springs, Dolson, Dongola, 

Dubois, East St. Louis, Elizabethtown, Fern 

Cliff, Fountain Bluff, Golconda, Grafton, 
Grand Tower, Hardin, Havana, Herod, 

Homer, Jacksonville, Jonesboro, Makanda, 
Manchester, Marshall, Metropolis, Muncie, 
Oakwood, Parker, Pine Hills, Pounds, 

Quincy, St. Joseph, Starved Rock State 
Park, Stonefort, Urbana, Vienna, West 

Union, White Heath, and Wolf Lake. 

10. CUERNA Mlelichar 

Cuerna Melichar (1924, p. 199). 

Fig. 120. Posterior corner of pronotum 
obtuse, posterior margin broadly and evenly 

emarginate, almost parallel with anterior 

margin; pronotum narrower than _ head. 

Lateral margin of vertex slightly rounded 
above antennal base; anterior margin a 

little angulate at apex. Disc of vertex a 
little depressed. Claval veins not joined. 

Fourteen species are recorded in the genus 

by DeLong & Knull (1945). Two species 
have been taken in Illinois; the others are 

western and southwestern (Oman & Bea- 
mer 1944). 

Key To SpeEcIEs 

Elytra reddish, wing veins dark; surface of 
elytra finely rugose between veins..... 
BNA sal is Nayar cies 4,0. lateralis 

Elytra black; surface of elytra, especially in 
basal region, with distinct punctures 

2. limbata 

1. Cuerna lateralis (Fabricius) 

Cercopis lateralis Fabricius (1798, p. 524). 
Cercopis marginella Fabricius (1803, p. 96). 
New name. 

Cercopis costalis Fabricius (1803, errata). New 
name. 

Tettigonia striata Walker (1851a, p. 775). 
Tettigonia lugens Walker (1851a, p. 775). 
Tettigonia pyrrhotelus Walker (1851a, p. 775). 

Length 7-8 mm. Elytra red, marked with 
black nervures. Vertex and pronotum black, 
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irrorate with yellow, reflexed portions mar- 
gined with yellow. Scutellum black, median 
line and other markings yellow. Face black, 
with very small yellow spots; margin of 
body with a yellow stripe extending from 
apex of vertex to each eye, and on each side 
of thorax and abdomen to pygofer. Female 
seventh sternite truncate posteriorly. Male 
plates triangular, a little longer than basal 
width. 

Abundant in pastures and in herbaceous 
growth in cut-over areas, this species is 
distributed throughout the eastern United 
States and occurs as far west as California. 

Illinois Records——A.tron: June 26-27, 

1934, DeLong & Ross, 28, 39. Cave IN 
Rock: Oct. 2, 1934, Ross & Frison, 22,29. 

GraFTon: June 26, 1934, DeLong & Ross, 

24; Oct. 5, 1939, Ross & Burks, 12. 

2. Cuerna limbata (Say) 

Tettigonia limbata Say (1825, p. 340). 

Length 8 mm. Similar in size and shape 
to Jateralis, but black, with a few very small 
yellowish spots on vertex, pronotum, and 
scutellum. Face black, with small yellow 
spots. Surface of elytra, especially in basal 
region, distinctly punctured. Female seventh 
sternite similar to that of lateralis. 

This species has been recorded from the 
middle western states and as far west as 
Calitornia and Colorado. 

Illinois Record.—Oak woop: 
Fork, April 26, 1911, 29. 

Middle 

1l. ONCOMETOPIA Stal 

Oncometopia Stal (1869, pp. 60, 62). 

Figs. 117, 123. Head broader than prono- 

tum, vertex rounded, obtuse, disc convex, 

rounding to front, eyes prominent, front 

gibbous; a distinct ledge over antennal 

socket. Pronotum short, broadly rounding 

in front. Elytra narrow, the lateral mar- 
gins of abdominal segments exposed. 

Of the three species that occur in North 

America, only one is common in the eastern 

United States. 

1. Oncometopia undata (Fabricius) 

Cicada undata Fabricius (1794, p. 32). 
Cicada orbona Fabricius (1798, p. 520). 
Proconia nigricans Walker (185la, p. 783). 
Proconia clarior Walker (1851a, p. 784). 
Proconia lucernea Walker (185la, p. 785). 
Proconia marginata Walker (185la, p. 785). 
Proconia badia Walker (185la, p. 786). 
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Proconia scutellata Walker (1851a, p. 786). 
Proconia tenebrosa Walker (1851a, p. 787). 
Proconia plagiata Walker (1851a, p. 788). 
Oncometopia alpha Fowler (1899, p. 232). 

Fig. 132. Length 13 mm. Vertex round- 
edly right angled and two-thirds as long as 
basal width; color orange yellow, marked 

with an incomplete circle before the middle, 

open in front, and with light radiating lines; 

a marginal line from eye to apex. Anterior 

portion of pronotum and scutellum slate 

blue to black. Elytra brownish or reddish, 
apex distinctly lighter than basal region; 
anterior margins of elytra in female some- 
times with a rounded granulate exudation. 

Female seventh sternite with posterior 
margin forming three equal rounded lobes. 

Male plates short, half the length of seventh 

sternite. 
A species common in pastures on iron- 

weed, /’ernonia sp., and similar rank growth 
in weedy areas, undata is distributed 

throughout the eastern United States and 
occurs westward to Texas and North 

Dakota. 
Illinois Records——Many males and fe- 

males, taken May 12 to November 7, are 
from Aledo, Algonquin, Allerton, Alto Pass, 

Anna, Ashley, Belleville, Cairo, Carbondale, 

Cave in Rock, Centralia, Champaign, Clay 
City, Cobden, Dix, Dixon Springs, Dolson, 

East St. Louis, Edwardsville, Dubois, Eic- 

Fig. 132—Oncometopia undata. 
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horn, Elizabethtown, Fountain Bluff, Gol- 
conda, Goreville, Grafton, Grand Tower, 

Havana, Herod, Homer, Hookdale, Jones-_ 

boro, Kampsville, Kankakee, Karnak, Ma- 
homet, Mascoutah, Momence, Mound City, 

Muncie, Murphysboro, Nashville, Norris — 
City, Oakwood, Olive Branch, Olney, Pana, 

Pankeyville, Parker, Pine Hills, Posey, 

Pulaski, Rago, Richview, Seymour, Shaw- 
neetown, Springfield, Urbana, Waltersburg, 

White Heath, Wolf Lake, and York. 

a 

q ‘ 
z 

Obs 

x. 

12. HOMALODISCA Stal 

Homalodisca Stal (1869, pp. 60, 63). 

Figs. 126, 128. Vertex and pronotum — 

deflexed, vertex triangular, wider than pro- 
notum, and with large prominent eyes; ver-_ 

tex forming an acute angle with front, which 
appears straight or flat when viewed later- 
ally. Pronotum quadrangular. 

Five species of this genus are known to — 
occur in North America. Four of them — 
are confined to the Southwest and one is — 
found in the southern states, where it oc-_ 
curs from South Carolina to Arkansas and 
Texas. Since the state of Illinois extends — 

southward to the junction of the Ohio and 
Mississippi rivers, and cotton is commonly — 

eaoaee in this area, it may be that Homalo-— 
disca triquetra, which is a common pest of | 
cotton in the South, will be found in this 
area at some future time. ; 

= 
P| 

1. Homalodisca triquetra (Fabricius) 

Cicada triquetra Fabricius (1803, p. 63). a 
Tettigonia vitripennis Germar (1821, p. 61). 
Tettigonia coagulata Say (1832, p. 13). Pig 
Proconia excludens Walker (1851, p. 98). : 
Tettigonia ichthyocephala Signoret (1854, be 

494 
ieee admittens Walker (1858, p. 227). j 
Proconia aurigena Walker (1858, p. 228). 

Length 13 mm. Elongate, with triangular — 
head, which is strongly produced and bluntly _ 
angled. Vertex as long as width between — 
eyes at base and slightly longer than prono- 
tum; disc flat, sloping to a median furrow. 

Vertex, pronotum, and scutellum dark — 
brown, finely and irregularly irrorate with — 
yellow. Elytra each subhyaline, tinged with 

brown, a broad pale transverse band before © 
middle, and a reddish spot before apical | 
cells that extends anteriorly along the costa. 
Face and venter orange yellow. Female 
seventh sternite elongate, with produced | 

lateral angles, between which the posterior 
margin is rather widely and deeply excar_ 

ox 

t 
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one-third 
acutely 

vated; male plates triangular, 
longer than basal width, apexes 

angled. 
This species is distributed throughout the 

southeastern United States and is known to 
occur as far west as Texas. 

13. CIMINIUS Metcalf & Bruner 

Ciminius Metcalf & Bruner (1936, p. 944). 

Related to Kolla. Vertex triangular, 

broader than long; the anterior margins 

continuing from the margins of the eyes; 
the dorsal surface sloping to meet the 
slightly inflated face. 

1. Ciminius hartii (Ball) 

Tettigonia hartii Ball (1901, p. 61). 

Length 3.75-5.0 mm. Short and robust, 

with dimorphic sex colors; female grayish 

brown, male shiny black. Vertex twice as 
wide as long. Female with ocelli and a pair 
of spots behind them black; anterior part of 
vertex darker, with a light spot at apex; 
pronotum brown, anterior margin yellowish, 

a dark spot behind either eye; basal angles 
of scutellum black; elytra gray, nervures 

yellowish, claval margins pale blue. Male 
with white spot on apex of vertex; pale cir- 
cles around ocelli and at apex of scutellum. 

Female seventh sternite with truncate 
posterior margin bearing a median tooth 
formed by an incision on either side of center. 

Male plates very short, triangular, apexes 

blunt. 
‘The species occurs in pasture and meadow 

areas and has been taken in the Aristida 
gracilis habitat. It is distributed rather 

abundantly through the eastern United 
States and occurs as far west as Texas and 

New Mexico. 
Illinois Records.—Males and females, 

taken June 14 to October 2, are from Alton, 
Carbondale, Cave in Rock, Centralia, Cob- 

den, Dubois, Hardin, Herod, Marshall, 

Metropolis, Pike, Springfield, and Vienna. 

14. KOLLA Distant 

Kolla Distant (1907, p. 223). 

Fig. 122. Vertex subconically narrowed 
anteriorly, lateral margins in line with cor- 
responding margins of eyes. Face with 
lateral areas somewhat strongly and trans- 
versely striate. Antennae long. 
Two species are recorded in this genus 
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for the United States, and both occur in 
Illinois. 

KEY To Species 

Length at least 5.5 mm.; nervures of elytra 
broad and black : 1. bifida 

Length not exceeding 5.0 mm.; elytra dark 
green, without broad black nervures. oye 

2. geometrica 

1. Kolla bifida (Say) 

Tettigonia bifida Say (1831, p. 313). 
Tettigonia tenella Walker (1851a, p. 770). 

Fig. 133. Length 5.5-6.0 mm. Green, 
with white transverse bands on head and 
pronotum, nervures of elytra black. Vertex 

Fig. 133—K olla bifida. 

bluntly conical, short, almost twice as wide 

as long, black; two white spots at apex, a 

transverse white band across disc, and an- 

other on posterior margin. Face black. 

Pronotum margined with a black band an- 

teriorly, posterior margin white, with a 

black band just anterior to it; disc green. 

Elytra green, nervures black, apexes smoky. 

Female seventh sternite with posterior 

margin roundedly produced at middle. Male 

plates short, triangular, apexes slightly pro- 

duced. 

A common meadow and pasture species, 
especially abundant on coarse grasses in 

moist areas, bifida is distributed throughout 
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the eastern states and occurs as far west 

as Kansas and Nebraska. 
Illinois Reeords.—Many males and fe- 

males, taken June 14 to October 20, are 
from Aldridge, Algonquin, Alton, Apple 

River Canyon State Park, Carbondale, Cave 
in Rock, Channel Lake,*Clay City, Dolson, 

Dongola, Dubois, Elizabethtown, Fern Cliff, 

Fountain Bluff, Grafton, Grand Detour, 

Grand Tower, Herod, Kampsville, Kanka- 

kee, Karnak, Lima, Metropolis, Mount 

Carmel, Muncie, Newton, Oak Lawn, Oak- 
wood, Quincy, Rock Island, Savanna, Shaw- 

neetown, Urbana, Valley City, Vienna, Wat- 

son, and White Heath. 

2. Kolla geometrica (Signoret) 

Tettigonia geometrica Signoret (1854, p. 12). 
Tettigonia psittacella Fowler (1900, p. 290). 

Length 4.5-5.0 mm. In general appear- 

ance similar to bifida but smaller; elytra 
without black mnervures. Vertex black, 

marked with two apical spots and two trans- 

verse bright yellow bands as in bifida. Face 
black. Pronotum and scutellum marked as 

in bifida. Elytra bright green, nervures 
faintly black, apexes smoky; each with three 

light spots anterior to smoky area and costal 

margin. Female seventh sternite with 
rounded posterior margin. Male plates 

short, triangular. 

A common pasture and meadow species, 
especially in moist areas, geometrica is dis- 

tributed in the southern states from the Dis- 

trict of Columbia to Arkansas and Missouri. 

Illinois Records.—Males and females, 

taken May 7 to September 24, are from 

Alto Pass, Dixon Springs, Dolson, Fern 

Cliff, Herod, Jonesboro, Karnak, Ozark, 

Rago, Urbana, and Vienna. 

15. HELOCHARA Fitch 

Helochara Fitch (1851, p. 56). 

Fig. 131. Head wider than thorax, much 

broader than long, slightly and obtusely 
angled, and conical. The reflexed portion 

of the front elevated and prominent. Pro- 

file of face convex. Pronotum very long, 

hexangular, resembling the pronotum of 

Aulacizes; lateral margins short. Scutellum 
very small. Each elytron coriaceous, veins 
distinct, raised, with three anteapical and 
five apical cells. 

Two species belonging to the genus are 

known in North America. One of them is 

Hisrory SURVEY BULLETIN Vol. 24, Are ® 

known only from California. The other i 
common throughout most of the Unite 
States. 

1. Helochara communis Fitch 

Helochara communis Fitch (1851, p. 56). 
Tettigonia herbida Walker (185la, p. 769). 

Length of female 6.0-7.0 mm.; male 4.0- 

5.5 mm. Usually dark green, but often pal ‘ 
green or yellowish, with a dark green stripe 
along claval suture. Eyes, ocelli, and con- 

centric lines on reflexed portions of fron 

dark. Male face black, female face green, — 

marked with black arcs. The vertex is ob- 

tusely angled, blunt on margin, the reflexed — 

slightly produced at middle. Male plates — 
triangular, finger-like. Each antenna 
male enlarged toward apex, fig. 131. 
This is a very common species and prob 3 

ably the one taken most abundantly along 
stream margins, in low marshy grasses, or 
in wet meadows. It is transcontinental in 
distribution. * 

Illinois Records——Many males and fe- — 
males, taken May 10 to October 17, are 
from Algonquin, Apple River Canyon Stat 
Park, Atlas, Beach, Cave in Rock, Fox 
Lake, Freeport, Fulton, Galena, Havan: 
Harvard, Momence, Mount Carmel, Oa 
Lawn, Oquawka, Palos Park, Princeton, 
Rock Island, Sheffield, Spring Grove, Sun 
Lake, Urbana, and Volo. 

16. CARNEOCEPHALA Ball 

Carneocephala Ball (1927, p. 39). 

Fig. 125. Resembling Draeculacephala in 
general appearance and in the character of 
the reticulate apical portion of the elytr: 
but differing by having the front inflated a 
conically rounded to the vertex. The vertex 
lacks the definite margin found in Draecula- 
cephala; front mottled with tawny. Prono: 
tum long, inclined to be hexangular. 

Eight species are recorded by Notti 
ham (1932) and Knull (1940) as oceurri 
in the United States; two of these occur in 
the East. Only one is known from Illinois. — 

1. Carneocephala flaviceps (Riley) 

Diedrocephala flaviceps Riley (1880, p. 78). 3 

Length of female 5.0-6.0 mm., male 4.5 
5.0 mm. Dull greenish, elytra conspicuously 
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marked by white veins, apexes pale gray 

or smoky, reticulate veined. Vertex bluntly 
angled, fulvous, marked with white. Prono- 
tum yellowish anteriorly, disc green. Face 

-fulvous tinted with pink. Female seventh 
sternite with a broad slightly produced 
median lobe. Male plates broad, gradually 
tapered to rather blunt apexes, each bearing 

a finger-like process. 
A common grass-feeding species, flavi- 

ceps occurs throughout the southern United 
States and is distributed from coast to coast. ° 
Although it is known in Illinois only in the 
southern part, there are records of its 

occurrence in Wisconsin. 
Illinois Records—Cave 1N Rock: 

Oct. 2, 1934, Ross, 46, 22. Dtxon 
Sprincs: July 29, 1934, DeLong & Ross, 
24,12. Harrispurc: at light, June 15, 
1934, DeLong & Ross, 19; Aug. 3, 1934, 

DeLong & Ross, 14, 12. HorsesHoE 
Lake: at light, July 10, 1933, Ross & De- 
Long, 24, 19. LawrENCEVILLE: Sept. 7, 

1933, Ross & Mohr, 12. Merropo.is: 

Aug. 20, 1916,24, 49. VIENNA: June 14, 
1934, DeLong & Ross, 14, 32; Aug. 3, 

1934, DeLong & Mohr, 26. 

17. GRAPHOCEPHALA Van Duzee 

Graphocephala Van Duzee (1916, p. 66). 

Fig. 116. Head narrower than pronotum, 
eyes small, vertex almost flat, roundedly 
angled, apex obtusely rounded, margin 
sharp, acute, and dark lined. Front broad, 
appearing flat above in profile. Pronotum 
broadest across lateral angles, strongly 
curved in front, the side margins continu- 
ous with the curve of anterior margin. This 
genus contains some highly colored species 
that can be distinguished readily from the 
related Ciminius by the dark marginal band 

on the vertex. 
Four species are known to occur in the 

United States; two of them are confined 

to the Southwest and two occur in the east- 
ern states. One is northern and the other 
is southern in distribution, and both are 

found in Illinois. 

Key to Species 

Vertex yellow, with a black band on anterior 
margin; length 8 mm. or more...... 

1. coccinea 

1)... ee een 2. versuta 
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1. Graphocephala coccinea (Forster) 

Cicada coccinea Forster (1771, p. 69). 
Tettigonia quadrivittata Say (1831, p. 312). 
Tettigonia picta Walker (1851a, p. 758). 

Length 8-9 mm. Pronotum and elytra red, 
marked with green longitudinal stripes; a 
broad median stripe on posterior portion of 

pronotum and a pair of oblique green stripes 

from the humeral angles. Elytra red; with 
claval suture, costal margin, a median stripe 
on corium, and the sutural margin before the 

middle of each green. Face and vertex yel- 

low, a broad black band just beneath margin 
of vertex. Scutellum yellow. Female seventh 
sternite with posterior margin produced and 

rounded. Male plates long, concavely nar- 
rowed, attenuate, apexes acute. : 

This is one of the largest, most conspicu- 

ously marked, and most common species of 
the North American leafhopper fauna. It 
usually occurs in abundance upon Rubus 
and is frequently found in all stages upon 
certain species of ornamental shrubs such 
as Forsythia. It often occurs in sufficient 

numbers to cause economic injury to orna- 

mental plants. It is distributed throughout 
the eastern United States and occurs as far 
west as Texas and Oklahoma. 

Illinois Records——Many males and fe- 
males, taken June | to October 21, are 

from Algonquin, Anna, Antioch, Apple River 

Canyon State Park, Atlas, Bluffs, Borton, 

Channel Lake, Chicago, Dixon, Dixon 

Springs, Dolson, Dubois, Eichorn, Eliza- 

bethtown, Galena, Galesburg, Golconda, 
Grafton, Grand Detour, Grandview, Grand 

Tower, Hardin, Harrisburg, Harvard, 
Havana, Herod, Homer, Justice, Kanka- 
kee, Keithsburg, Karnak, La Grange, Law- 
renceville, Mahomet, Monticello, Mound 
City, Mount Carmel, Muncie, New Milford, 

Newton, Normal, Oakwood, Oregon, Pala- 
tine, Palos Park, Pulaski, Putnam, Quincy, 
Rock Island, Rosiclare, Savanna, Shawnee- 
town, Starved Rock State Park, Temple 

Hill, Urbana, Vienna, Villa Ridge, Volo, 

Warren, Warsaw, Watson, Wauconda, 
White Heath, and White Pines Forest 

State Park. 

2. Graphocephala versuta (Say) 

Tettigonia versuta Say (1831, p. 311). 
Tettigonia redacta Fowler (1900, p, 276). 

Length 5-6 mm. Similar in color mark- 

ings to coccinea but smaller in size. Vertex 

yellow, a black stripe on front just below 
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margin, a pair of median proximal black 

lines joined anteriorly with a pair of oblique 

black lines, which are almost parallel with 

anterior margins. Pronotum yellow at apex 

and along sides, and green posteriorly. 

Scutellum yellow or reddish, with black 

longitudinal lines. Elytron green or blue, a 

red stripe on either side of a blue stripe on 

claval suture; apical margin and posterior 

portion of costa pale yellow, with dark spots 

around apex. Female seventh sternite with 

posterior margin angularly produced, con- 

cave laterally. Male plates concavely nar- 

rowed to pointed apexes, which are dark at 

tips and slightly turned up. 

This species is especially abundant in the 

southern United States and occurs in south- 

ern Illinois and as far west as Texas. It 

is usually found in grassy and other types 

of herbaceous vegetation. 

Illinois Records——Many males and fe- 

males, taken May 7 to November 13, are 

from Alto Pass, Anna, Anvil Rock, Borton, 

Browns, Cache, Carbondale, Carmi, Cave 

in Rock, Chester, Dixon Springs, Dongola, 

Dubois, Eichorn, Elizabethtown, Fountain 

Bluff, Gibsonia, Golconda, Grand Tower, 

Harrisburg, Herod, High Knob, Homer, 

Jonesboro, Karbers Ridge, Karnak, Ma- 

kanda, Marshall, Metropolis, Mount Car- 

mel, Norris City, Pounds, Pulaski, Quincy, 

Rosiclare, Shawneetown, Thebes, Urbana, 

Valley City, Vienna, Villa Ridge, Watson, 

Wichert, and White Heath. 

18. PLESIOMMATA Provancher 

Plesiommata Provancher (1889, p. 263). 

Fig. 119. Slender, elongate in form. Ver-- 

tex strongly produced and bluntly angled, 

more than two-thirds as long as basal width 

between eyes. Ocelli equidistant between 

posterior and lateral margins of vertex. 

Dorsal surface of vertex not deflexed, an- 

terior portion gently rounded to apex and 

bluntly angled with front. 
Only two species are known in this genus. 

One is recorded from Arizona. The other, 
tripunctata, is eastern in distribution. It was 
described as belonging to Tettigonia by 

Fitch (1851) and referred to Kolla by Van 
Duzee (1912). Van Duzee (1917) placed 
it in Pagaronia, a genus of larger western 

species. Oman (1938)), in a revision of 

the tribe Errhomenellini, placed it in Ple- 
siommata, a genus erected for it when it 

was redescribed by Provancher. 
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1. Plesiommata tripunctata (Fitch) 

Tettigonia tripunctata Fitch (1851, p. 55). 
Plesiommata biundulata Provancher (1889, p. 

263). ‘ 

Length 5 mm. White, marked with dark 

brown or black. Vertex conically pointed, 

with three black spots, one at apex and one 
enclosing each ocellus. Reflexed portion of 

face often marked with brown arcs. Mar-_ 

gins of pronotum with brown lines, two 

transverse bands on disc. Elytral margins, — 

nervures, and claval sutures with narrow ; | 

brown lines. Posterior margin of female 

seventh sternite truncate or slightly rounded. 

Male plates broad at base, triangular, 

apexes produced, forming attenuate tips. 

A common species in open wooded areas 

on Muhlenbergia and similar herbaceous — 

plants, ¢ripunctata is distributed throughout 

the eastern United States and as far west as 

Missouri. 3 

Illinois Records—Males and females, 

taken February 1 to October 16, are from 

Aldridge, Apple River Canyon State Park, 

Dolson, Grand Tower, Herod, Normal, 

Thomson, Urbana, Vienna, and White 

Heath. 

19. DRAECULACEPHALA Ball 

Dracculacephala Ball (1901, p. 66). 

Fig. 124. Vertex triangularly produced, 

bluntly pointed, frequently depressed just 

back of apex of vertex and flat or concave 

on anterior discal portion. Pronotum equal- b 

ing width of head or narrower. Elytra long, — 

narrowed apically, greenish, nervures raised, 

often paler, the apical and anteapical cells” 

irregularly reticulate veined. The vertex — 

anterior portion of pronotum, and scutel- 

lum are usually a shade of yellow, and the — 

disc of pronotum and the elytra are dark — 

green. All the members of this genus are — 

similar in color pattern. 74 

These leafhoppers are found in meadows, — 

marshes, and swamps and occur on grasses” a 

and sedges, usually in abundance. Four-— 

teen species have been recorded for North 

America in the various revisions of Van 

Duzee (1915a), Ball (1927), and Ball oe 

China (1933). Nine forms have been col- 

lected in Illinois. By? 

Key To SPECIES 

1. Anterior portion of pronotum with black — 

or brown vermiculate markings...... 1 

Anterior portion of pronotum pale yellow ~ * ‘ 

a 
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10. 

fi. 

DeLonc: 

or green, without definite dark vermicu- 
late markings Sane 3 

Markings on vertex and pronotum ‘black, 
prominent; males not exceeding 6 mm. 
females not exceeding 8 mm. in length 

_ oe 1. inscripta 
Markings on vertex and pronotum usually 

brownish, not prominent; males at 
least 8 mm., females at least 10 mm. in 
length. _.6. portola var. pal-dosa 

Vertex short i in males; apex blunt, rounded 
margin thickened anteriorly; conspicu- 
ous black spots at apex and next to eyes 
- tacy SE 50523 ae ern 4 

Vertex usually more angularly produced 
and acute; dark spots at apex small or 
faint, lines on vertex faint or narrow. . .5 

Male with a pair of black spots at apex 
of vertex and a spot just back of apex on 
meson. Female with vertex one-fourth 
wider than long, markings often faint 
2 aos eee ee 2. prasina 

Male with a pair of black spots at apex 
and a spot next to each eye; median 
spot absent. Female with vertex almost 
as long as basal width, markings usually 
dark, conspicuous....... 3. angulifera 

TE OES (EN ee 6 
ov dst. ole, “SS Sa Ae ane ene 8 
ecnftny 90-100 "mm... 2... 2. ec ee 7 
Mempony7-5-8.0 mmiee.. 2.222. ...5- 

SNe 8. constricta and 7. mollipes 
Length 10 mm.; vertex about as long as 

basal width heaven eyes. 
_5. portola and 4. ‘producta 

Length 9mm. ; vertex decidedly longer than 
basal width between eyes. 
- con ee eee 9. antica 

Aedeagus with the ventral process of the 
dorsoposterior portion abruptly round- 
ed from narrow basal stalk to form a 
rounded pure BerBeD as in figs. 148 
150.. 

Ventral | process. ‘not “abruptly” ae atid 
more sloping, narrower and more 
elongate, asin fig. 143.........:... 10 

Aedeagus, fig. 148, with terminal portion 
as wide as long and subangulate on the 
Ritecmear Meck.” 2.2... - 5. portola 

Aedeagus, fig. 150, with terminal portion 
longer than wide and nearly evenly 
rounded on sides between neck and 
TSS ARI Ol ee 4. producta 

Apex of ventral process, fig. 143, narrowed 
and bluntly angled........ 7. mollipes 

Apex of ventral process rounded and 
notched, as in figs. 147, 149........11 

Ventral process, fig. 149, appearing in 
ventral view narrowly ‘notched either 
side near base, gradually widened from 
notch to apex, which is broadly rounded 
either side of a deep notch; long slender 
processes from ventroanterior portion 
straight, not curved at apex. .9. antica 

Ventral process, fig. 147, broadly, concavely 
rounded either side at base, swidened on 
apical half, broadly rounded at apex, 
with a slight median notch; long slender 
processes from ventroanterior portion 
muirved dorsally at apex.,.....--..+++ 
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l. Draeculacephala inscripta Van Duzee 

Draeculacephala inscripta Van Duzee (1915a, 
p. 180). 

Length of female 8 mm., male 6 mm. 
Short headed, with prominent black mark- 
ings on vertex and anterior portion of pro- 

notum. Vertex bluntly pointed, in both 

sexes decidedly wider between eyes than 
median length. Scutellum and anterior por- 

tion of pronotum yellow; disc of pronotum 

and elytra dark green; vertex with three 
broad curved black arcs between each eye 

and apex, a median black longitudinal line, 
a black oblique line anterior to median 

longitudinal line, a black oblique line an- 

terior to and another posterior to ocellus, 
and a black spot between ocellus and eye. 
Pronotum one-fourth longer than vertex. 
Anterior portion marked with heavy black 
vermiculate lines. Scutellum with two 

round black spots on anterior portion of disc. 

Posterior margin of female seventh ster- 
nite produced at median one-fourth with 

apex rounded, then concavely rounded on 
each side. Male plates rather long, triangu- 
lar, gradually narrowed to rounded and up- 
turned apexes. Styles, fig. 144, elongate, 
each broad near base, narrowed toward 
apex, with apical fifth bent inward, sloping 
to pointed apex, which is turned upward. 

The ventroanterior part of aedeagus bears 
two pairs of processes; the dorsal pair 

medium in length and heavy, the ventral 

pair slender and long, almost enclosing re- 
mainder of aedeagus. The dorsoposterior 
portion also bears a pair of dorsally directed 
processes at base, and a ventral portion, 

which is about one-third as wide as long 

(in ventral view), narrow at base for about 

one-fourth its length, then rapidly broad- 

ened and rounded to a blunt produced apex. 

Pygofers as in fig. 136d. 
This species is distributed throughout the 

southeastern states and has been found 

southern Ohio and southern Illinois. 

Illinois Records.—Karnak: Aug. 8, 

1934, Ross, DeLong, & Mohr, 22. Norris 

City: on Jussiaea diffusa, Sept. 9, 1933, 
Ross & Mohr, 124, 129. 

2. Draeculacephala prasina (Walker) 

Tettigonia prasina Walker (185la, p. 768). 
Aulacizes noveboracensis Fitch (1851, p. 56). 

Length 8.0-8.5 mm. Blunt headed, with 
a pair of heavy black spots at apex of yellow 

vertex, and a black spot just in front of 
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each eye along margin, these spots usually 
larger in male than in female. Pronotum 

with anterior margin yellow, posterior por- 

tion dark green. Scutellum yellow, elytra 
green. Vertex bluntly angled, in male one- 
third wider between eyes than median length 
and decidedly shorter than pronotum. In 

female one-fourth wider between eyes than 

median length and about as long as prono- 

tum. 
Female seventh sternite long, with rather 

prominent lateral angles, between which the 

posterior margin is concavely rounded either 

side of a median produced apical fourth, the 
latter blunt at apex. Male plates appearing 
rather short and triangular, but each with 
blunt rounded upturned apex. Styles, fig. 
145, long and narrow, each with the apical 
half curved dorsally and then caudally and 

sharp pointed at apex; ventroanterior por- 

tion of aedeagus with a pair of dorsally 

directed divergent processes and a pair of 

ventral processes that are curved outward, 

dorsally, and then caudally, enclosing the 
dorsoposterior portion of the aedeagus; the 

latter portion with a pair of dorsally di- 
rected processes and a ventral portion. The 

ventral portion is short and bears a pair 

ot apical processes that are directed basad 

and are almost as long as the portion to 
which they are attached. Pygofers as in 

fig. 1384. 
This is a common transcontinental species 

and is found in the United States from coast 

to coast. 

Illinois Records—Males and females, 

taken May 14 to October 5, are from Algon- 

quin, Alsip, Amboy, Antioch, Champaign, 

Des Plaines, Fox Lake, Grand Detour, 

Ingleside, Lake Villa, McHenry, Moline, 

Orangeville, Savanna, Sun Lake, Water- 

man, Wauconda, Waukegan, and Zion. 

3. Draeculacephala angulifera (Walker) 

Tettigonia angulifera Walker (1851a, p. 771). 
Draeculacephala manitobiana Ball (1901, p. 

70). 

Length of female 8.5 mm., male 7.5 mm. 

Large, yellow and green, with a short 
bluntly angled head and distinctive geni- 

talia. Vertex in male distinctly wider be- 

tween eyes at base than median length; in 

female slightly wider at base than median 

length. Vertex, anterior portion of prono- 

tum, and scutellum yellow. Posterior half 

of pronotum and elytra dark green. Male 

with a black spot on either side of apex 
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of vertex from which arise four parallel — 
marginal lines; large triangular black spot 
just back of apex, from the base of which — 

a diagonal heavy black line extends to each 
ocellar suture; from each line a broad stripe 
branches, extends inside of ocellus; in fe- 

male, spots on either side of apex are much 

smaller; four marginal parallel lines con- 

spicuous; median brown line extends from _ 
near apex to base; the two oblique lines — | 

on each side are brown; the anterior line 
is anterior to the ocellus and the posterior — 

line is mesad and posterior to the ocellus. 
Female seventh sternite with posterior 

margin produced, sloping from lateral 
angles to form a bluntly angled apex, 

slightly excavated near the lateral angles 
on each side. Male plates triangular, each _ 
tapered from a rather broad base to a nar- — 

row pointed apex, and exceeded by pygofer, 

fig. 1394, which is almost twice as long as 
plate. The dorsoposterior portion of the — 
aedeagus, fig. 146, with a pair of long proc- — 

esses arising at base; ventral process rather 
broad at base and bearing lateral spurs; — 

process constricted near base and produced ~ 
for two-thirds its length, then enlarged. to 

form a terminal portion that bears a long 
process on each outer angle, which extends 
basally. The terminal portion is narrowed 

and blunt at apex. 

This species ranges from Ontario and 
Manitoba to Colorado. It is rare in IIli- ~ 
nois. f 

Illinois Records.—CeEpaAr LAKE: Aug. 6, — 

1906, 14, 22. CHAMPAIGN: at light, July — 
26, 1889, 1g. Laker VILLA: swamp, Aug. — 

9, 1906,18,4°9. 

: 

4. Draeculacephala producta (Walker) 

Tettigonia producta Walker (1851a, p. 772). 
Tettigonia acuta Walker (1851a, p. 773). R ty 
Tettigonia minor Walker (1851a, p. 772). 
Dracculacephala cubana Metcalf & Bruner — 

(1936, p. 926). 7 

Length of female 10 mm., male 7 mm, — 
Large, resembling mollipes in coloration — 
and general appearance but with distinctive 
male genitalia. Vertex bluntly and angu-— 
larly produced, in male wider between eyes 
than median length and much shorter than 
pronotum; in female as long as basal width 
between eyes and as long as pronotum. — 
Vertex, anterior portion of pronotum, and — 

scutellum yellow, the remainder of dorsal — 
surface dark green. The vertex marked | 
with faint brownish lines. a 

aa 
ss “~*~, 
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Female seventh sternite with posterior 

margin strongly produced and concave either 

side of blunt apex. Male plates long and 
each concavely narrowed to blunt acute 
apex. Styles, fig. 150, short, rather broad, 
apical half of each curved inwardly with 

apex bent ventrally; aedeagus with ventro- 

anterior portion bearing a pair of short 
dorsally directed processes and a pair of 
long curved divergent spinelike structures 

that extend to apex of aedeagus, converge 

near apex, and have a tip bent dorsally; 

dorsoposterior portion also has a pair of 
thick dorsally directed processes and a ven- 
tral process that in ventral view is narrow 
at base, broadly rounded at middle, and has 

apex broadly curved; ventral process about 
two-thirds as wide as long. Pygofers as in 
fig. 142. 

This is a common species in Illinois and 

is also known from California, Washington, 

Colorado, and Florida. 

Illinois Records.—Many males and fe- 
males, taken from May 7 to November 4, 

are from Algonquin, Anna, Antioch, Anvil 

Rock, Apple River Canyon State Park, 
Arlington Heights, Atlas, Belvidere, Bloom- 
ington, Cache, Cairo, Carbondale, Carlyle, 
Cave in Rock, Champaign, Danville, 

Decatur, Dixon, Dolson, Dubois, East Cape 
Girardeau, East St. Louis, Elizabeth, Eliza- 

bethtown, Evergreen Park, Fountain Bluff, 
Fox Lake, Fulton, Geff, Gibsonia, Gol- 

conda, Grafton, Grand Detour, Gulfport, 

Hamilton, Hardin, Harrisburg, Harvard, 

Havana, Herod, High Knob, Homer, 

Horseshoe Lake, Jonesboro, Kampsville, 
Kankakee, Karnak, Luther, Macomb, 
Makanda, Manteno, Marshall, McHenry, 

Metropolis, Momence, Mount Carmel, 
Muncie, New Holland, New Milford, 
Norris City, Oak Lawn, Oakwood, Ogden, 
Olive Branch, Oquawka, Orangeville, 
Palos Park, Parker, Parker City, Pike, 

Princeton, Pulaski, Putnam, Quincy, Rosi- 
clare, St. Joseph, Savanna, Shawneetown, 
Springfield, Spring Valley, Starved Rock 
State Park, Texas City, Thomson, Urbana, 
Vienna, Villa Ridge, Volo, Waltersburg, 

Watson, White Pines Forest State Park, 
Wolf Lake, and Zion. 

5. Draeculacephala portola Ball 

Draeculacephala portola Ball (1927, p. 35). 

Length of female 9.5 mm., male 7.5 mm. 

In form and general appearance resembling 
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producta but with male genitalia different. 
Vertex rather well produced, in male as 
long at middle as basal width between eyes; 
in female a little longer at middle than basal 

width between eyes. Vertex, anterior half 
ot pronotum, and scutellum yellow; vertex 
with a brown spot either side of apex, each 
spot merging with the inner of three paral- 

lel marginal brownish lines; median line 

and a pair of diagonal lines on disc brown; 

posterior half of pronotum dark green, 

elytra dark green with pale veins. 

Female seventh sternite with posterior 
margin produced, gradually sloping from 

rounded lateral angles to form a_ broadly 

angled, bluntly pointed apex. Male plates 
long, narrow, triangular, exceeded in length 

by the pygofers. Aedeagus, fig. 148, similar 
to that of producta but having the ventral 
process of the dorsoposterior portion with 

the narrowed constricted neck portion longer, 

and expanded part beyond the narrowed 

portion more abruptly widened to form broad 
shoulders at the base, from which the sides 

slope to form the bluntly pointed apex; 

pygofers, as in fig. 1374, also broadly 
rounded and not constricted or narrowed 

before apexes. 

This species was described from Florida 
and is known from three localities in Illi- 

nois. 

Illinois Records.—MuncieE: cattail bog, 
April 7, 1937, D. T. Ries, 1 2. Sprine 
VALLEY: June 28, 1937, Ross & Burks, 19. 

Urpana: July 2, 1889, C. A. Hart, 19. 

6. Draeculacephala portola var. paludosa 

Ball & China 

Draeculacephala paludosa Ball & China (1933, 
Deo')ic 

Length of female 10-11 mm., male 8 mm. 
In general form resembling the typical 
portola but a little larger and with irregular 

dark vermiculate markings on the yellow 
anterior one-third of the pronotum. Pre- 

dominant color dark green, the vertex and 

scutellum yellow; dark lines on vertex 

prominent. Male genitalia as in portola, 

fig. 148. 

This form is widely distributed from the 
East Coast to the West Coast and occurs 
upon the river bulrush, Scirpus fluviatilis, 

at the margin of fresh-water swamps and 

marshes. 
Illinois Record.—Bupa: in swamp, July 

12, 1937, Mohr & Burks, 12. 
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7. Draeculacephala mollipes (Say) 

Tettigonia mollipes Say (1831, p. 312). 

Length of female 7.5-8.0 mm., male 6.0 

mm. Yellow and green, with acutely angled 
vertex and without conspicuous markings. 
Vertex produced, apex blunt, as long as or 
slightly longer than basal width and slightly 
longer than pronotum. Vertex, anterior 
portion of pronotum, and scutellum yellow, 

posterior portion of pronotum and elytra 

dark green. Vertex faintly marked with 

narrow brownish lines. 
Female seventh sternite with posterior 

margin concavely and roundedly produced 
either side of a median produced rounded 

apex. Male plates long, each concavely 
tapered to a narrow rounded divergent 
apex. Styles, fig. 143, short, each rather 
broad at middle of apical portion, bent in- 

wardly, and outer margin concavely rounded 
to pointed apex; ventroanterior portion of 
aedeagus with a pair of rather short thick 
dorsally directed processes and a pair of 
long spinelike ventral processes that diverge 
and extend caudally to tip of aedeagus, with 
their apexes curved dorsally; dorsoposterior 
portion with a pair of dorsally divergent 
processes and a ventral process that in ven- 

tral view appears elongate, about one-third 
as wide as long, with narrow base and 

narrow bluntly pointed apex. Pygofers as 
in fig. 1414. 

This is a widely distributed 
throughout the United States. 

Illinois Records.—Males and females, 

taken June 10 to October 6, are from Apple 

River Canyon State Park, Carmi, Dixon 

Springs, Dolson, Farina, Gulfport, Harris- 
burg, Herod, High Knob, Jonesboro, Kar- 

nak, Mount Carmel, Muncie, Norris City, 
Princeton, Shawneetown, Springfield, 

Temple Hill, Vienna, Watson, and White 
Heath. 

species 

8. Draeculacephala constricta Davidson 

& DeLong 

Draeculacephala constricta Davidson & De- 
Long (1943, p. 193). 

Fig. 134. Length of female 8.0 mm., male 

6.5 mm. Resembling mollipes in size, form, 
and color but with distinctive male genitalia. 
Vertex produced and bluntly angled, in both 

sexes as long as basal width and slightly 
shorter than pronotum. Vertex, anterior 

portion of pronotum, and scutellum yellow, 
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vertex marked with faint brownish longi- # 
tudinal lines. Posterior portion of prono- 
tum and elytra dark green, veins paler, 

Female seventh sternite produced at apex, 
bluntly pointed, and concave on either side 

vw. 

Fig. 134.—Draeculacephala constricta. 

of apex. Male plates long, each reaching — 
to tip of pygofer, concavely narrowed to 
acutely rounded apex. Styles, fig. 147, short, — 
each broad at middle, apical portion bent 
inwardly, narrowed to pointed apex; ven- — 

troanterior portion of aedeagus with a pair 
of dorsally directed basal processes and amy, 
ventral pair of posteriorly directed diver- 
gent spinelike structures that extend almost 
to end of aedeagus and with apex that bends — 
upward; dorsoposterior portion with a pair — 

of dorsally directed processes and a ventral 
portion that is elongate, narrowed at base, 
convexly rounded in apical one-half and has 
apex broadly rounded; in lateral view ven- e 
tral portion decidedly constricted just before 
base. Pygofers as in fig. 1404. ia 

This species is found widely over the 

eastern and middle western states. ee 

Illinois Records.—Many males and fe- > 
males, taken May 13 to November 3, are) 
from Algonquin, Alton, Amboy, Anna, Anti- ~ 
och, Anvil Rock, Apple River Canyon State 
Park, Barry, Carbondale, Carmi, Cave in 

Rock, Champaign, Danville, Decatur, Dixon, 
Dixon Springs, Dolson, Dongola, Dubois, 
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Duneans Mills, Du Quoin, Evergreen Park, 

Fulton, Gibsonia, Grand Detour, Grand 
Tower, Gratton, Hanover, Havana, Homer, 

Kankakee, Kinmundy, Loda, Macomb, Mar- 

shall, McHenry, Metropolis, Monmouth, 

ANTICA INSCRIPTA 

136A 

135A 

ANGULIFERA 

Ags 
. 

CONSTRICTA 

5 

— Cc 
\ 

149C ANTICA \ 1498 

ba INSCRIPTA 

Ci). 
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Mount Carmel, Oak Lawn, Oakwood, 
Oquawka, Orangeville, Oregon, Parker, 
Pekin, Pike, Princeton, Pulaski, Putnam, 
Quincy, St. Anne, St. Joseph, Savanna, Sey- 
mour, Shawneetown, Sheffeld, Springfield, 

PRASINA 

137A 
138A 

PRODUCTA 

141A 142A 

PORTOLA 

MOLLIPES 

144C 

146C 

1468 

oe 

aes PORTOLA 
148C 

Figs. 135-150—Draeculacephala, male genitalia. 4, pygofer; B, ventral aspect; C, lateral aspect. 



152 Iutinois NaTuraL History SurvVEY BULLETIN Vol. 24, Art.2 

Starved Rock State Park, ‘Taylorville, 20. NEOKOLLA Melichar 
Thomson, Urbana, Vienna, Wauconda, 

White Pines Waukegan, Weldon Springs, 
Forest State Park, and Zion. 

9. Draeculacephala antica (Walker) 

Tettigonia antica Walker (1851a, p. 771). 

Length of female 9 mm., male 7 mm. In 

general appearance resembling mollipes but 

with vertex more strongly produced and 
with distinctive male genitalia. Apex of 
vertex bluntly angled, in male slightly longer 

than basal width between eyes and as long 
as pronotum; in female decidedly longer 
than basal width between eyes and longer 

than pronotum. In color similar to mollipes; 
vertex yellow with faint brownish lines, an- 
terior portion of pronotum and _ scutellum 

yellow, without markings. 
Female seventh sternite with posterior 

margin concavely and roundedly produced . 

to a median rounded produced apex. Male 

plates long, concavely rounded to acute 
rounded apexes. Styles, fig. 149, rather 
short, apical half of each strongly sloping 

inwardly and narrowed to pointed apex 

that curves ventrally and slightly out- 
wardly; ventroanterior portion of aedea- 

gus with a pair of dorsally directed proc- 

esses and a pair of ventral caudally directed 
spinelike structures that are as long as apex 

ot aedeagus, divergent at base, converging 

near apex, and not bent dorsally; dorso- 

posterior portion with a basal pair of dor- 

sally directed processes and a ventral por- 

tion that is narrow at base, broadened at 

middle, then tapered to a pair of blunt 

pointed processes at apex, this process elon- 

gate and about one-third as wide as long. 
Pygofers as in fig. 1354. 

This species is found abundantly in the 
eastern United States. 

Illinois Records—Many males and fe- 
males, taken May 4 to September 18, are 
from Adair, Albion, Amboy, Apple River 

Canyon State Park, Cache, Carbondale, 

Cary, Cave in Rock, Champaign, Des 
Plaines, Dixon, Dixon Springs, Dolson, 
Dongola, Elizabethtown, Fern Cliff, Fox 

Lake, Fulton, Grand Detour, Grand Tower, 

Havana, Herod, Homer, Jonesboro, Kan- 

kakee, Karnak, Litchfield, Monticello, 

Muncie, Normal, Oakwood, Oquawka, 

Pike, Princeton, Pulaski, Rago, St. Joseph, 
Taylorville, Thebes, Urbana, Vienna, Villa 
Ridge, Volo, Warren, and Wolf Lake. 

Neokolla Melichar (1926, p. 343). 

Fig. 31. Head bluntly conical, slightly 
sloping, eyes and ledge over antennal sockets 
not prominent. Both front and vertex con- 
vex, merging without a perceptible margin 
separating them. Pronotum broadest at 
lateral angles. Elytra covering the tergum 
of abdomen. 

Most species of Neokolla are known from 
the West or Southwest only. One is + 
recorded from Quebec only. Two of the — 
three eastern species are known to occur 

in Illinois. The other, a widely distributed — 

species, may at some time be found in the — 
southern part of the state. 

Key 

tare Pactg 

TO SPECIES 

Black bars or lines, if present, on posterior 
portion of vertex, transverse; scutellum 
marked with black...... 1. hieroglyphica 

Black lines on posterior margin of vertex 
longitudinal; scutellum faintly marked.... 

wusssci! a esi See 2. gothica 

1. Neokolla hieroglyphica (Say) 

Tettigonia hieroglyphica Say (1831, p. 313). 

Length 5.0-6.5 mm. This species varies 
in color from pale green and red to mostly — 
black. The black form has been described 
as the variety dolobrata (Ball) (1901, p. 
52), but some intergrades appear to connect 

the extremes. The lighter colored forms ~ 
are blunt headed, stout, greenish through — 
red to grayish, and with a black spot on 
apex of vertex; spot encircled by white; — 
two divergent lines before middle not meet- 
ing at center; ocelli and a circle either side 
of disc at base black. Pronotum pale an- 

teriorly, darker posteriorly, with light mark- 
ings. Elytra slate, nervures darker. The 
darker variety is slightly smaller than typi- _ 
cal hieroglyphica, shiny black in color except 

for margins of clypeus, genae, a line below ia 
the lateral margin of pronotum, circle 
around apex of vertex, line against each 

eye, and center of scutellum, which are 

white. Central line on vertex and line from 
this to either eye white; claval sutures of 
elytra light margined. a 

Female seventh sternite more than twice 
as long as sixth sternite; posterior margin 
triangularly produced, apex rounded. Male 
plates long, triangular. y 

This is a common willow species, and is 
especially abundant along the Illinois ane 

a 

a 
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d 
"Mississippi rivers. The light and dark forms 
‘occur together in most collections. 

Illinois Records.—Many males and fe- 
males, taken March 29 to November 22, are 

from Adair, Alto Pass, Alton, Amboy, Anna, 

‘Ashley, Barry, Beardstown, Carbondale, 

Cave in Rock, Collinsville, Decatur, Dixon 

Springs, Dubois, East St. Louis, Eichorn, 

_ Elizabethtown, Fountain Bluff, Fulton, Geff, 

_ Grafton, Grand Tower, Greenville, Gol- 
~ conda, Hardin, Havana, Herod, Jonesboro, 
_Kampsville, Karnak, Litchfield, Luther, 
Macomb, Mattoon, McHenry, Meredosia, 
~ Metropolis, Monticello, Neoga, New Colum- 

bia, Niota, Normal, Onarga, Oquawka, 
- Pike, Princeton, Putnam, Quincy, Rockford, 

Rock Island, Rosiclare, St. Anne, Seymour, 
Shawneetown, Sheffield, Urbana, Vienna, 
Watson, West Union, White Heath, and 

White Pines Forest State Park. 

2. Neokolla gothica (Signoret) 

_ Tettigonia gothica Signoret (1854, p. 345). 

Length 5.5-6.0 mm. Resembling hiero- 
glyphica and often confused with it. 

Slightly smaller, vertex marked with several 
lines, which appear almost parallel. Vertex 
slightly conical, margins rounded, reddish 
or greenish yellow; apex black, surrounded 

by a pale circle; margins of reflexed por- 
tions, a line from this to ocellus, and a loop 
from the base either side light. Areas within 
these lines black. Scutellum light with dark 
markings. Elytra dirty green, nervures 
light. Female seventh sternite with posterior 
margin triangularly produced. Male plates 
long triangular. 

This is a very common species in cut- 
over areas composed of shrubs and luxuri- 
ant growth of herbaceous vegetation. It 
is distributed throughout the eastern United 
States, and occurs as far west as Kansas 
and Texas. 

Illinois Records—Many males and fe- 
males, taken March 29 to November 27, 

are from Aldridge, Alton, Alto Pass, Apple 
River Canyon State Park, Ashley, Bluffs, 
Champaign, Dixon Springs, Dolson, Don- 
gola, Dubois, Elizabethtown, Galena, Grand 

Tower, Hardin, Havana, Herod, Mahomet, 
Marshall, Metropolis, Muncie, Murphys- 
boro, Oakwood, Oliver, Oregon, Palos 
Park, Parker, Pike, Pounds, Quincy, Rock 
Island, Savanna, Urbana, Warren, Watson, 

White Heath, and White Pines Forest State 

Park, 

21. SIBOVIA China 

Sibovia China (1927, p. 283). 

Fig. 118. Vertex blunt, with margins 
convex from eye to apex. Antennae at 
least half as long as body. Head and prono- 
tum with a median and two pairs of narrow 
diagonal dark stripes. 

One species in this genus is recorded tor 
the United States. 

1. Sibovia occatoria (Say) 

Tettigonia occatoria Say (1831, p. 311). 
Tettigonia compta Fowler (1900, p. 271). 

Length 6 mm. Long and narrow, yellow, 

marked with black longitudinal lines. 

Vertex flat, bluntly angled, as long as basal 
width; yellow, a black spot at apex below 

the margin; a black stripe arising above and 
on either side of this spot and extending 
across vertex and pronotum, and a pair of 

black stripes inside and parallel to them 

meeting on anterior part of pronotum. A 

median dark brown line arising at base of 
vertex and extending to apex of scutellum. 

Elytra yellow, each marked with three black 
stripes on corium and three on clavus; apex 

black. Female seventh sternite with pos- 
terior margin obtusely rounded. Male plates 
short, rather broad, triangular, apexes some- 

what produced. 
This species occurs on herbaceous vege- 

tation in areas where luxuriant growth is 

found. It is known to occur from North 

Carolina and Florida to Texas and may 
eventually be collected in southern Illinois. 

Subfamily EVACANTHINAE 

This group is characterized by having the 
ocelli just above anterior margin of vertex, 

and a median longitudinal carina on the 
face and vertex. Another carina extends 

from the inner margin of eye to the middle 
of anterior margin of vertex. 

Only one genus, Evacanthus Le Peletier 
& Serville, belongs in this subfamily. 

22. EVACANTAUS Le Peletier & 
Serville 

Evacanthus Le Peletier & Serville (1825, p. 
612). 

Fig. 30. Head short and broad, vertex 

blunt, wider between eyes than median 

length, with a central longitudinal keel and 
a branch of keel each side from apex to eye. 
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Ocelli just above marginal keel and proxi- 

mal to margin and not close to eyes. Front 
inflated, longitudinally carinate. Elytra 

without anteapical cells. 
Only two species of the genus are known 

to occur in North America. One is confined 

to certain regions of the southeastern states, 

and the other occurs in Canada and across 

the northern portions of the United States. 

1. Evacanthus acuminatus (Fabricius) 

Cicada acuminata Fabricius (1794, p. 36). 
Cicada interstincta Fallen (1826, p. 29). 
Amblycephalus germari Curtis (1833, p. 192). 
Evacanthus orbitalis Fitch (1851, p. 57). 

Fig. 151. Length 5.5-6.5 mm. Robust, 
with very blunt head and rather short elytra. 
Abdomen in female extending beyond apex 

Fig. 151—Evacanthus acuminatus: a, adult; 

b, nvmph, (From Osborn.) 

of elytra. Vertex with a median carina and 
also a carina extending from apex to either 

eye. Pronotum short, pubescent. Face and 
venter black. Female mostly testaceous on 
vertex and pronotum. Vertex with two 

black spots on disc and a row of spots on 

anterior portion of pronotum. Scutellum 

with two spots on disc. Elytra black or dark 
brown, with white stripes. Pubescence 

along mnervures sparse. Female seventh 

sternite truncate or slightly sinuate. Male 
plates very long and slender, curved dorsally. 

This species has been found on herba- 
ceous vegetation in moist woodlands in the 

fern association. 

Illinois Record.—UrRBANA: 
1889, Hart, 12. 

June 13, 

Subfamily PENTHIMIINAE 

The short ovate body with distinctly de- 
pressed vertex and broadly overlapping fore- 
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wings at the apex characterize members of — 

this group. ¥ 

One genus only, Penthimia, belongs to — 
this subfamily. 

23. PENTHIMIA Germar 

Penthimia Germar (1821, pp. 38, 46). 

Fig. 152. Short, broad, well 
rounded anteriorly and posteriorly. Vertex — 
broad, short, broadly rounded. Head, in-— 
cluding eyes, narrower than pronotum. 

Pronotum rather long, distinctly and trans- — 
versely striate. Body broad, very short, 
elytra exceeding abdomen in length; slightly 
more than twice as long as wide, apex of 
each clavus truncate, appendix broad. 

Lawson (1933) records two species for 
the United States. One of them is known 
only from Florida. The other occurs in 
the northern United States and is distributed 
through the East and westward to Colo- 
rado. 

ovate, 

1. Penthimia americana Fitch 

Penthimia americana Fitch (1851, p. 57). 
Penthimia vicaria Walker (1851a, p. 841). 
Penthimia picta Provancher (1872, p. 352). 

Fig. 152. Length 5-6 mm. Short, broadly 
oval, in general appearance resembling a 
cercopid, reddish brown to black in color, 
with minute brown spots. Female seventh 

sternite slightly notched either side on pos- 
terior margin, forming a median lobe. Male 
plates broad, triangular. 

2 2 

Co 
Fig. 152—Penthimia americana. A, head 

and pronotum; B, elytron; C, female seventh 

sternite; D, E, male genitalia. 
S 
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This species is widely distributed but not 

abundant and seems to be associated with 

shrubs in wooded and cut-over areas. It 
has frequently been taken from oak. 

Illinois Records—Dupois: May 21, 

1917, 16 ; Aug. 10, 1917, 46. Manomert: 
June 30, 1912, 19. Mereposta: May 29, 
1917, 1 nymph. Muncie: May 27, 1905, 
12. NortTHern ILuinois: June, 19. 
OrEcon: June 21, 1917, 19. Savanna: 
fne 11, 1917, 19; June 12, 1917, 16. 

Ursana: in woods, May 7, 1888, 12 ; May 
27, 1890, Hart, 1°. 

Subfamily GYPONINAE 

The members of this group are elongate, 
dorsoventrally flattened, and with ocelli 

on disc of vertex. Hind wings each with 
four apical cells. 

This subfamily was monographed by De- 
Long (1942). Representatives of 5 of the 
11 genera now recognized as belonging to 

this subfamily occur in Illinois. The other 
genera are chiefly southwestern. 

RUGOSANA 

QUERCI 

MELANOTA 

Fig.153—Gyponinae. 4, 
aedeagus; B, ventral view of aedeagus; C, 

style; D, female seventh sternite; E, head. 

lateral view of 
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Key 

1. Elytra with numerous reticulate veins, at L 

to GENERA 

least on apical portions : 2 
Elytra without numerous reticulate veins 

i >} 

2. Elytra rugose or roughened, often with 
white mottling; vertex and pronotum 
usually rugose 26. Rugosana 

Elytra with venation often prominent but 
not rugose or roughened; vertex and 
pronotum never rugose ; Se 

sce ; 25. Gyponana 
3. Vertex angled with front, margin thin, 

sharp, or foliaceous f + 
Margin of vertex thick, not foliaceous 

Mor — : : .....28. Ponana 
4. Dorsal surface dull; head and pronotum 

peppered with small brown dots; vertex 
with three longitudinal furrows, the 
ocelli situated at an angle on the lateral 
ones; cells of elytra margined with small 
dots. 27. Prairiana 

Dorsal surface shiny and uniformly 
colored, or with head, pronotum, and 
scutellum darker than elytra; vertex 
without three distinct longitudinal fur- 
rOWS.... 24. Gypona 

24. GYPONA Germar 

Gypona Germar (1821, p. 73). 

Pronotum broader than vertex, and to- 

gether usually sloping from posterior mar- 
gin of pronotum to anterior margin of ver- 

tex, the latter with margin thin and folia- 
ceous. Venation of elytra simple. The spe- 

cies of the genus frequently exhibit sexual 
dimorphism in size and color. Each of the 
females and the males, when light in color, 

usually has a round black dot on the prono- 

tum behind each eye. The males are often 
black and the spots are obscured. The male 

styles are usually broadened on apical por- 

tions and truncate. 
Eight species of this genus are recorded 

for the United States. One is known to 

occur in Illinois; the others are western or 

southwestern in distribution. 

1. Gypona melanota Spangberg 

Gypona melanota Spangberg (1878), p. 19). 
Gypona dorsalis Spangberg (1878, p. 30). 
Gypona bipunctulata Woodworth (1887, p. 

30). 

Spe nigra Woodworth (1887, p. 31). 

Fig. 153. Length of male 9.0 mm., female 
11.5 mm. Broadly rounded vertex; sexual 

dimorphic coloration. Vertex twice as broad 

between eyes as median length. Pronotum 

much wider than vertex and more than 

twice as long. Female yellowish, with a 
small conspicuous black spot on each side 
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of outer disc of pronotum; elytra often 

greenish or appearing smoky. Male par- 
tially or entirely shiny black. The spots 
on pronotum conspicuous unless the entire 

pronotum is black. 
Female seventh sternite broadly, angu- 

larly excavated from the produced lateral 

angles to form a rather broad shallow 

notch. Each male style somewhat narrowed 

between middle and broadened apical por- 
tion, which is broadly truncate on outer 
margin toward apex and rounded to apex 

on inner margin. Aedeagus broad, con- 

stricted before apex and produced and 

broadened to form an apical flap; just before 
the constriction a pair of lateral processes 

arise and extend basally for one-third the 
length of the body of the aedeagus. 

This species is distributed from the New 
England states west to Colorado and Idaho. 
It occurs on low shrubs in cut-over areas 

and in open woodland. 

Illinois Records.—CHAMPAIGN : 
1892, Hucke, 12. Oak Lawn: 

Ht | EXPANDA 

EXPANDA 

157 
Cc 

SCRUPULOSA 

Figs. eee ease male genitalia. 
of aedeagus; C, style. 

July 27, 

July 27, 

EXPANDA 

E>. Sa 

Re 

NGU ANGULA 
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V 

Ie ae 

, ventral aspect of aedeagus; B, 

| 

V ol. 24, Art. 2 

1934, DeLong & Ross, 34, 492; Sept. 6, 

1935, Frison, 12. Savoy: July 18, 1889, — 
Hart, 18. Summit: Aug. 21, 1935, De- 
Long & Ross, 12. Torono: July 25, 1995 
138. 

25. GYPONANA Ball 

Gyponana Ball (1920, p. 84). 4 

Closely related to Gypona. Vertex broad, 
flattened, and with the margin foliaceous 
and acutely angled with front. Pronotum 
broad, transverse, striated. Elytra rather 

long and narrow, with many irregular 
reticulations, especially on the apical por-— 

tions. i 
Nearly 70 species of Gyponana have been \ 

recorded for the United States; of these, 
19 species and a variety are known to occur | 

in Illinois. With few exceptions they are ° 
similar in appearance. The males may be ~ 
distinguished by characters of the internal | 
genitalia, but no satisfactory characters have © 

been found for separating the females. 

PROTENTA 

OCTOLINEATA OCTOLINEATA SERPENTA 

lateral aspect 

; 
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VINCULA te CONFERTA 

4 162 
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—— KY 
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Figs. 161-173.—Gyponana, male genitalia. A, ventral aspect of aedeagus; B, lateral aspect 
of aedeagus; C, style. 
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Ittrnois NATURAL 

Key To SPECIES 

Males tA iC Re ene 2 
Females. eB 8 er ‘ Pail 
Aedeagus with rather short terminal 

processes, the apical halves of which are 
curved, twisted, or els upon them- 
selves as in figs. 157, 3 

Aedeagus with Sek eer of vari- 
ous lengths, but usually not twisted or 
looped upon themselves, as in figs. 155, 
MGS oes et ne oe ky ees RR st iG 

Apical portion of each style, fig. 157C, 
beyond the heel or spine rather narrow, 
almost parallel margined and curved 
anteriorly .17. scrupulosa 

Apical portion of each style beyond the 
heel or spine broader and more gradually 
tapered to apex, as in figs. 158C, 159C. . 

Apical portion of each style, fig. 
appearing concave on both anterior 
and posterior portions beyond heel or 
SPINE ie ee oe a eniea 20. angula 

Apical portion of each style appearing con- 
cave on anterior margin only, as in figs. 
159C, 160C. 

Anterior margin of apex of each style, 
rater, i SIEKOS seehey concave. 

NS tao 18. octolineata 

fig. 160C_ PE RE eres reat a wren Ak obi 
Satis cero 19. octolineata var. serpenta 

Terminal processes of aedeagus one- 
fourth or less the length of shaft, as 
INH eNOS mat See eee ees ee 7] 

Terminal processes of aedeagus’ longer, 
one-third or more the length of aedeagus 
Shaft,eas tien Da loo 7 nena ane ae 11 

Terminal aedeagus processes less than 
one-fifth the length of shaft.......... 8 

Terminal aedeagus processes about one- 
fourth the length of shaft............ 9 

Each style, fig. 165C, slightly concave be- 
tween spine and apex, the apex sharply 
POINtEd = yp ytnet eae uae ee 5. brevita 

Each style, fig. 166C, not concave between 
spine and apex, the apex more bluntly 
pointed. . 2 .6. orientala 

Apical partion of ‘each: style, site T/WES 
broad at spine, tapered to one-third 
its width at apex. . ..8. conspira 

Apical portion of each style with blunt 
rounded apex, less strongly tapered fs 
ADEM fate cye ace ea raO Oe ae eae Teer 

Apical portion of each style, fig. isc. 
concavely curved anteriorly, convexly 
curved posteriorly between spine and 
apex.... ..3. brevihama 

Apical portion of each style, fig. 162C, 
almost straight on anterior and posterior 
margins between spine and apex... 

.2. conferta 
Terminal aedeagus ‘processes extending 

laterally, then curved at right angles and 
extending basally, as in fig. 1554... .12 

Terminal aedeagus processes curving basal- 
ly from shaft, as in fig. 1544 

Aedeagus shaft, fig. 1554, broadened 
where terminal processes arise a short 
distance from apex; apical portion of 

History SurvVEY BULLETIN 

13s 

14. 

Se 

16. 

18. 

21. 
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style, fig. 155C, narrow and curved. ... 
eta Eee 15. extenda 

Aedeagus shaft, fig. 1564, not widened at 
point where terminal processes arise; 
apical portion of each style, fig. 156C, 
straight and narrow...... 16. protenta 

Apex of aedeagus, fig. 1544, decidedly 
widened and broadly rounded......... 
RN eS 14. exe 

Apex of aedeagus not strongly vides 

aii i a a er 11. amara 
Apex of each style not bent caudally...15 
Apical portion of each style narrow, as_in 

fig. 169C, appearing almost paral 
margined just before apex.......... 

Apical portion of each style sloping ioe 
spine to apex, not appearing parallel — 
margined, as in figs. 172C,173C..... 20 

Aedeagus shaft broad throughout, fig. 
169-4, posterior margin of apical portion 
of each style concave, fig. 169C 

Aedeagus shaft more slender; posterior 
margin of apical portion of each style 
notConCave. \.) 2... ae eee 17 

Processes of aedeagus more than half as 
long as aedeagus shaft, as in figs. 1614, 
170-4 18 

Processes of aedeagus less than half as 
long as aedeagus shaft............. 19 

Apical portion of each style, fig. 1610, — 
narrow, gradually tapered to a blunt 
apex; tooth on ventral margin not prom: 
in@nt le? Vv. eee 1. vincula — 

Apical portion of each style, fig. 170, — 
narrow, almost parallel margined, apex 
rounded; pointed prominent tooth on 
ventral margin about one-fourth the 
distance from the apex..... 10. tenella — 

Aedeagus shaft, fig. 168, narrow, terminal — 
processes convexly curved away from 
shaft; apical portion of each style, fig. 
168, short, straight on posterior margin 
Bei enG tay SuNdeh cl Sea, 7. flavilineata 

Aedeagus shaft, fig. 164, broad at base, — 
narrowed toward apex, terminal proces- 
ses more concavely curved and closer 
to shaft; apical portion of each style 
longer, slightly and convexly rounded 
postetiorlyiy. <.. o4 ee ee 4. ortha 

Aedeagus shaft, fig. 172, narrowed just — 
before point of origin of terminal proc- — 
esses; apical portion of each style ta- 
pered to blunt apex....... 12. tubera 

Aedeagus shaft, fig. 173, not narrowed — 
anterior to terminal processes; apical — 
portion of each os narrowed to a — 
sharper pointed apex. 13. turbina | 

Vertex about two-thirds as s long at middle ~ 
as basal width between the eyes...... ¥ 
Aes tee 7. flavilineata, 8. conspira, 9. — 
panda, 12. tubera, 13. turbina, 15. 
extenda, 18. octolineata, 20. angula ~ 

Vertex shorter, about one-half as long at 
middle as basal width between the eyes” 

=—— 

ta, 3. brevihama, 4. ortha, 5. brevi- 3 
ta, 11. amara, 13. turbina, 16. pro- — 
tenta, 17. scrupulosa, 19. serpenta — 

=r 

a 
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1. Gyponana vincula DeLong 

Gyponana vincula DeLong (1942, p. 47). 

Length 8-10 mm. Resembling octolineata 
in form and general appearance, but male 

with distinctive genitalia. Vertex roundedly 
produced, not quite twice as wide as median 

length. Pale yellow, mottled with orange. 
Each male style, fig. 161C, with apical third 
slender, curved gradually dorsally and about 

uniform in width throughout except for a 
pointed tooth on ventral margin about one- 
fifth the distance from the blunt rounded 
apex. Aedeagus, fig. 1614, tapered toward 

apex with a pair of long slender apical proc- 
esses arising just before apex and extend- 
ing more than two-thirds the distance to- 
ward base of aedeagus body. 

The species is distributed from Connecti- 
cut and Pennsylvania west to Utah and 
Texas. 

Illinois Records —CHAmpaiIGN: Sept. 
30, 1892, Snow, 19. Lonc Lake: 1¢. 

Quincy: Aug. 8, 1889, Hart, 12. Sprinc- 

FIELD: July 6, 1885, 1¢. Urspana: sweep- 

ing in forest, June 27, 1889, Hart, 19; 

Sept. 3, 1890, Hart & Shiga, 19; Sept. 
27, 1892, Snow, 12 ; Oct. 17, 1892, Snow & 
Marten, 1°. 

2. Gyponana conferta DeLong 

Gyponana conferta DeLong (1942, p. 24). 

Length 8.5-12.0 mm. Resembling brevi- 
hama but with vertex more broadly rounded 
and each style of male more narrowed on 
apical fifth. Vertex more than one-half as 

long at middle as width between eyes. Yel- 
lowish, with pruinose coloration on elytra. 

Male aedeagus, fig. 162, with a pair of 
short terminal processes that are directed 
basally and slightly laterally. Each style, 
fig. 162C, with a sharp pointed tooth pro- 
duced on outer margin at about one-fifth 
the distance from apex; apical portion be- 
yond tooth bent upward and gradually 

tapered to a rather bluntly rounded tip. 
This species is known from only Illinois 

and Texas, but possibly is more widely dis- 
tributed. 

Illinois Records——Many males and fe- 
males, taken June 13 to November 12, are 

from Belvidere, Champaign, Eichorn, Eliza- 

bethtown, Golconda, Mahomet, Oakwood, 

Palos Park, Rock Island, St. Joseph, Sey- 
mour, Urbana, Western Springs, and Zion. 
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3. Gyponana brevihama DeLong 

Gyponana brevihama DeLong (1942, p. 24). 

Length 9.5 mm. Resembling octolineata 
in form and general appearance but male 
with distinctive genitalia. Vertex rather 
strongly and roundedly produced, about 
two-thirds as long as wide. Yellowish, with 
eight orange longitudinal lines on vertex, 
pronotum, and scutellum. Each male style, 
fig. 163C, with broad apical portion about 
twice as long as broad and slightly tapered 
to blunt rounded apex. Aedeagus, fig. 1634, 
with a pair of short slightly curved lateral 
processes that are directed basally; they are 
about one-fourth as long as the straight 
ventral portion of the aedeagus body be- 
yond the curved base. 

This species has been taken previously 
in Ohio, Pennsylvania, and Mississippi. 

Illinois Record—Havana:  Deyil’s 
Rock, June 22, 1926, Frison & Hayes, 42. 

4. Gyponana ortha DeLong 

Gyponana ortha DeLong (1942, p. 25). 

Length 9.5-10.5 mm. Resembling octo- 
lineata in form and appearance, but male 

with distinctive genitalia. Vertex strongly 

produced and appearing narrow, about two- 

thirds as wide as long. Yellowish; longi- 

tudinal lines on vertex and pronotum dis- 

tinct, but rather faint. Each male style, fig. 
164C, with apical third gradually curved 

dorsally; apical fourth abruptly bent and 
gradually narrowed to a bluntly curved 
apex. Aedeagus, fig. 1644, with a pair of 

rather short apical lateral processes that 
are about one-fourth the length of the ven- 

tral body of the aedeagus and are directed 
basally. 

This species is widely distributed from 

Maryland west to Wisconsin and Kansas. 
Illinois Records.—Males and females, 

taken June 5 to October 3, are from Clay- 
ton, Des Plaines, Fox Lake, Grantsburg, 

Hardin, Jacksonville, Quincy, Reynolds- 
ville, Springfield, Urbana, Villa Ridge, 
White Heath, and Wilmington. 

5. Gyponana brevita DeLong 

Gyponana brevita DeLong (1942, p. 27). 

Length 9.5 mm. Resembling octolineata 

in form and appearance, with male genitalia 

distinctive. Vertex rather broadly rounded, 
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twice as wide as long. Yellowish, with pale 

irregular longitudinal stripes on the vertex, 

pronotum, and scutellum. Each male style, 

fiz. 165C, gradually narrowed on apical 

sixth on ventral margin to a pointed apex. 

Aedeagus, fig. 1654, with a pair of lateral 
processes arising just before apex and ex- 

tending laterally and then curved basally; 
processes about one-sixth the length of the 

ventral body of the aedeagus. 
This species is known only from Illinois, 

Wisconsin, and Tennessee. 

Illinois Records.—M Acoms: in pasture, 
July 3, 1934, DeLong & Ross, 14, 19 

paratype. SAVANNA: July 19, 1892, Hart, 
Shiga, Forbes, & McElfresh, 1 6 paratype; 
July 27, 1892, Hart, Shiga, Forbes, & Mc- 

Elfresh, 1 ¢ paratype. 

6. Gyponana orientala DeLong 

Gyponana orientala DeLong (1942, p. 26). 

Length 10 mm. Resembling octolineata 
in color and general appearance, but male 

with distinctive genital structures. Vertex 
rather short and broad, almost twice as wide 
as long. Pale yellow, faintly marked with 
longitudinal orange bands on vertex, prono- 

tum, and scutellum. Each male style, fig. 
166C, with apical sixth gradually narrowed 

on ventral margin to a bluntly pointed apex. 

Aedeagus, fig. 166, with a pair of short 
lateral processes that arise just before apex, 
extend laterally and then curve basally. 

This species has been collected in a few 
localities in the eastern United States and 

in Texas. 
Illinois Records—Ga.Lena: July 10, 

1934, DeLong & Ross, 14. MonvTIcELLo: 

June 11, 1934, Frison & DeLong, 36. 
Wuirte Hearn: July 5, 1916, 2¢. 

7. Gyponana flavilineata (Fitch) 

Gypona flavilineata Fitch (1851, p. 57). 

Length 9.5-11.0 mm. Resembling octo- 
lineata in form and appearance. Vertex 

narrow, rather strongly produced and 

rounded, two-thirds as long as wide. Yel- 
low; vertex, pronotum, and _ scutellum 

marked with orange-yellow longitudinal 

bands. Each male style, fig. 168C, with the 

apical third representing a foot with the 
bottom flat; heel abruptly bent on the ven- 

tral side, the dorsal margin curved and 

narrowed to the apex, which is curved to 
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outer margin. Aedeagus, fig. 168, narrowed 
to apex, where a pair of lateral curved 
processes extend laterally and then basally 
for more than one-fourth the distance to 

base. 

This species ranges from Florida to 
Maryland and west to Utah and Texas. 

Illinois Records——Many males and 
females, taken June 5 to October 10;are 
from Albion, Apple River Canyon State 
Park, Beardstown, Byron, Cairo, Cham- 

paign, Danville, Eichorn, Geff, Gulfport, 

Havana, Harrisburg, Herod, Homan, 

Kampsville, Kankakee, Le Roy, Lima, Mo- 
mence, Monticello, Mount Carmel, Mowea- 

qua, Norris City, Olive Branch, Omaha, 
Shawneetown, Siegel, Springfield, Urbana, 

Vandalia, Vienna, and White Pines Forest 

State Park. 

8. Gyponana conspira DeLong 

Gyponana conspira DeLong (1942, p. 31). 

Length 9.5-11.0 mm. Resembling flavi- 
lineata in general form and appearance, but 
with distinctive genitalia. Vertex roundedly 
produced, almost two-thirds as long at mid- 
dle as basal width between the eyes. Pale 
yellowish; vertex, pronotum, and scutellum 
marked with longitudinal orange bands. 
Elytra yellowish subhyaline. 

style, fig. 171C, slightly bent to form apical — 
fourth, which is slightly widened on inner 
margin and then tapered to a_ bluntly 
rounded apex. Aedeagus, fig. 171, long, 
slender, with a pair of short lateral proc- 

esses arising just before apex and extend- 
ing basally one-fourth the length of the 
body of the aedeagus. 

This species was described from Maine, — 

Maryland, New York, and Illinois. 

Illinois Record.—UrBaANA: 

1891, Mitchell, 12. 

9. Gyponana panda DeLong 

Gyponana panda DeLong (1942, p. 32). 

Length 9.5-10.0 mm. Resembling flavi-— 

lineata in form and general appearance, but 
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form an almost parallel-margined narrow 

finger-like process, which is curved caudad 
and is bluntly rounded at apex. Aedeagus, 
fig. 169, rather short and broad, with a pair 

_of short appressed lateral processes arising 
_ just before apex and extending basally about 
one-third the length of the body of the 
aedeagus. 

A widely distributed species in the Middle 
West and South, panda is also found in 
Oregon. 

Illinois Records——Many males and fe- 
males, taken June 12 to November 15, are 

from Alton, Cobden, Dolson, Grand Tower, 

Havana, Homer, Kirkwood, Normal, Nor- 

ris City, Oakwood, Oregon, Pike, Prince- 
ton, Quincy, Ripley, Savanna, Shawnee- 

town, Sherman, Temple Hill, Urbana, and 

Watson. ; 

10. Gyponana tenella (Spangberg) 

Gypona tenella Spangberg (1878%, p. 34). 

Length 7-8 mm. Small, with a broadly 
rounded vertex. Vertex short, twice as wide 

as median length. General color pale green; 
vertex, pronotum, and scutellum marked 

with orange longitudinal bands. Veins of 
elytra inconspicuous. Each male style, fig. 

170, narrowed on apical third, then curved 

dorsally with a pointed tooth on ventral 
margin about one-fourth the distance from 
the apex; gradually narrowed from this 
tooth to form a rather long narrow process, 
which is blunt and rounded at apex. Aedea- 
gus rather narrow, with a pair of lateral 
Processes arising just before apex; proc- 

esses curved laterally and extended basally 
almost to base of ventral body of aedeagus. 

This species has been previously recorded 
from the southeastern states only. 

Illinois Record—Granv Tower: July 
mm, 1909, 12. 

11. Gyponana amara DeLong 

Gyponana amara DeLong: (1942, p. 32). 

Length 9.0-9.5 mm. Resembling octolin- 
eata in general appearance but with more 

produced vertex and with distinctive male 
genitalia. Vertex strongly and rather angu- 
larly produced, with apex rounded; more 

than half as long at middle as basal width 
between eyes. Pale yellow, conspicuously 

marked with bright orange longitudinal 
stripes on vertex, pronotum, and scutellum. 
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Elytra pale with darker veins. Each male 
style, fig. 167, with outer margin curved 
slightly outwardly on apical portion, tip 
curved caudally, angularly widened on inner 
margin about one-sixth the distance from 

apex and then tapered to upturned blunt 

tip. Aedeagus narrowed toward apex, with 

a pair of rather short lateral processes aris- 

ing just before apex and extending basally 

about one-third the length of body of aedea- 
gus. 

This species was described from Illinois, 
Missouri, and Ohio. 

Illinois Records——ANtTIocH: Aug. 24, 
1935, DeLong & Ross, 24, 22 paratypes. 
Arias: July 28, 1936, Mohr & Burks, 1 2 
paratype. CuHicaco: Aug. 21-24, 1901, 

Titus, 1¢. Herop: June 24, 1936, DeLong 
& Ross, 12 paratype. Muncie: cattail 

bog, Sept. 10, 1936, Burks, 14 paratype. 
SHAWNEETOWN: June 27, 1936, DeLong & 
Mohr, 34, 99 paratypes. SPRINGFIELD: 
July 2, 1885, 1¢. Urpana: Oct. 11, 1938, 
Riegel, 1 @ paratype. 

12. Gyponana tubera DeLong 

Gyponana tubera DeLong (1942, p. 33). 

Length 9.5-10.5 mm. Resembling flavi- 
lineata in form and general appearance but 

with distinctive genitalia. Vertex roundedly 
produced, less than two-thirds as long at 
middle as width between the eyes. Pale 
yellow, marked with faint orange longitu- 
dinal bands on vertex, pronotum, and scutel- 

lum. Each male style, fig. 172, bent dorsally 
and caudad, and narrowed at one-fifth the 
distance from apex, gradually narrowed to 
rounded blunt apex. Aedeagus with a pair 
of lateral processes arising just before 
bluntly pointed apex, curved laterally and 
basally about one-third the distance to base; 

aedeagus body is constricted just basad to 

point of origin of the apical lateral proc- 

esses. 
This species is found in the eastern United 

States and is distributed west to Tennessee 
and South Dakota. In Illinois it is known 
from only the southern half. 

Illinois Records—Danvitte: July 30. 
1917, 14 paratype. Heron: Aug. 4, 1934, 

DeLong & Mohr, 12; July 8-11, 1935, 

DeLong & Ross, 14; June 20, 1938, De- 

Long & Ross, 19. Makanpa: Aug. 20, 

1891, French, 1 ¢. ‘Rosiciare: July 5, 1935, 

Frison & Mohr, 12. 
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13. Gyponana turbina DeLong 

Gyponana turbina DeLong (1942, p. 37). 

Length 9.5-11.0 mm. Resembling flavi- 
lineata in form and appearance but with 

distinctive male genitalia. Vertex broadly 
rounded, produced at middle, almost twice 
as wide as long. Green, vertex mottled 

with orange yellow. Each male style, fig. 
173, curved slightly dorsad, with a broad 
short tooth on ventral margin about one- 

sixth the distance from the apex, the style 
gradually narrowed from this tooth to a 

pointed apex. Aedeagus narrowed apically, 
with a pair of lateral processes arising just 

before apex; processes curving basally and 

extending along body of aedeagus one-third 
the distance to the base. 

This species is widely distributed from 
the East Coast west to Texas and Utah. 

Illinois Records——Males and females, 

taken May 23 to September 20, are from 
Champaign, Cornfield, Dixon Springs, Ful- 

ton, Herod, Meredosia, Muncie, Sugar 
Grove, Urbana, Volo, and White Pines 
Forest State Park. 

14. Gyponana expanda DeLong 

Gyponana expanda DeLong (1942, p. 38). 

Length 10.5 mm. Resembling octolineata 

in form and appearance but with head more 

produced and with distinctive male genitalia. 

Vertex produced and _ rather broadly 

rounded, almost two-thirds as long as basal 
width between the eyes; margin thin and 
slightly curved upwards. Pale, almost white, 

with orange longitudinal bands on vertex, 
pronotum, and scutellum. Elytra with green 
veins. Each male style, fig. 154, curved 
dorsally on apical sixth, where a_ short 
pointed tooth arises on ventral margin; be- 
yond this the apical portion is gradually 

tapered to a bluntly pointed apex. Aedeagus 

constricted at middle, decidedly enlarged 
and broadly rounded at apex; a pair of 

lateral processes arising at apex, curving 

laterally, and then extending basally about 
one-third the distance to the base of aedea- 
gus body. 

This species is known only from Illinois, 
Missouri, and Ohio. 

Illinois Records.—D1xon Sprincs: June 
24, 1936, DeLong & Ross, 14, 59 para- 
types. Homer Park: July 19, 1924, Frison, 
24 paratypes; at light, July 11, 1927, Fri- 
son & Glasgow, 1 paratype. 

ILttinors NATURAL History SuRvVEY BULLETIN V ol. 24, Art.20 hs 

A 
15. Gyponana extenda DeLong 

Gyponana extenda DeLong (1942, p. 39). 

Length 10-12 mm. Resembling flaviline-_ 

ata in form and general appearance but 
with distinctive male genitalia. Vertex 
strongly produced, apex rounded, almost 
three-fourths as long as wide. Pale yellow, 
marked with faint longitudinal orange bands 

on vertex, pronotum, and scutellum. Each — 

male style, fig. 155, strongly curved dorsally 
on apical third, and bearing a short tooth 
on the ventral margin about one-sixth the — 
distance from apex; beyond tooth, style nar- 

row and almost parallel margined to blunt 

apex. Aedeagus constricted near middle and — 
cnlarged at apex; a pair of lateral processes — 

arising a short distance before produced — 
rounded apex, extending laterally, and then 

curving basally to a point about one- third” 
the distance to the base. 

This species is widely distributed over 
the eastern United States. 

Illinois Records—AppLe RIVER CAN- 
yon STATE Park: July 11, 

& Ross, 16,32 paratypes. 

7 

1934, DeLong 
Dotson: Rocky 

Branch, July 18, 1934, DeLong & Ross, 1 6, 
22 paratypes. 

DeLong & Ross, 24, 192 paratypes. 
woop: Aug. 17, 1934, DeLong & Ross, 14° 
paratype. THEBES: July 29, 1909, 14 para- 
type; on cane, July 11, 

16. Gyponana protenta DeLong é 

Gyponana protenta DeLong (1942, p. 41). 

Length 9.5 mm. 

and narrow. Vertex roundedly produced, 
more than half as long at middle as basal 
width between eyes. Pronotum 

longer than vertex. 
fe pronotum with longitudinal orange bands, | 

Elytra subhyaline, tinged with orange. Each 

style, fig. 156, with apical half gradually 
tapered to narrow rounded apex; outer 

margin angled one-fifth the distance from 
apex and bent upward; apical fifth narrow | 
and fingerlike. Aedeagus with a pair of © 
lateral terminal processes that extend later— 
ally for a short distance, then curve and 
extend basally almost half the distance to. 

base; they are tapered to fine pointed tips. 
This species is known from Illinois and_ 

Ohio only. Br 

hex 

1935, DeLong & — 
Ross, 1 é paratype. u 

In general appearance ~ 
resembling acia DeLong, but with vertex 

more strongly produced and with style long — 

a little — 
Yellowish, vertex and | 

La GranceE: Aug. 23, 1935, 
Oak- 

| 

i 

b 
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Illinois Records—GraArron: along 
river, June 26, 1934, DeLong & Ross, 1 é, 

292. Justice: July 23, 1937, Mohr & 
Burks, 1 ¢ paratype. MarsHALt: Sept. 27, 
1934, 32. Urpana: June 21, 1936, Burks, 

12 paratype; June 24-25, 1936, Riegel, 2 4 

paratypes; Sept. 8, 1938, Riegel, 1 @ para- 
type; Sept. 10, 1938, Riegel 14 paratype; 
Sept. 14, 1938, Riegel, 1 ¢ paratype. WHITE 
Pines Forest State Park: Aug. 13-14, 
1937, Ross & Burks, 1 4 paratype. 

17. Gyponana scrupulosa (Spangberg) 

Gypona scrupulosa Spangberg (1878), p. 9). 

Length 9.0-9.75 mm. Yellowish, closely 
related to octolineata. Vertex rather short 
and broadly rounded, almost twice as wide 

as long, without definite markings. Each 

male style, fig. 157, with apical third rather 
broad to ventral tooth on basal portion; 
beyond this the apical one-sixth of style is 
narrow, produced dorsally, and curved an- 
teriorly to a bluntly pointed apex. Aedeagus 

with a pair of short lateral processes arising 
just before apex and recurved inwardly. 

This is a widely distributed and common 

eastern species ranging west to Wisconsin 
and Texas. 

Illinois Records——Males and females, 
taken June 20 to October 3, are from Algon- 
quin, Alto Pass, Anna, Anvil Rock, Bluffs, 

Borton, Cave in Rock, Champaign, Clay 
City, Dubois, Du Quoin, East St. Louis, 

Elizabeth, Elizabethtown, Mason City, 

Metropolis, Normal, Pulaski, Putnam, 
Urbana, Warren, and Waukegan. 

18. Gyponana octolineata (Say) 

Tettigonia octolineata Say (1825, p. 340). 
Gypona geminata Osborn (1905, p. 513). 

Length 9-10 mm. Greenish to pale yel- 
low, with eight reddish longitudinal lines 

on vertex and pronotum. Vertex produced 

and broadly rounded, about two-thirds as 
long at middle as basal width between eyes. 

Each male style, fig. 159, with apical one- 
sixth gradually narrowed from ventral tooth 
to a blunt apex; the caudal margin is 

straight and the apical portion does not 
curve anteriorly. Aedeagus with a pair of 

short lateral processes that arise just before 
apex and extend laterally, their apexes re- 
curved. 

This species occurs in the eastern United 
States. 
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Illinois Records.—PHiLurstown: June 
24, 1936, DeLong & Ross, 24. Urpana: 
June 21, 1936, B. D. Burks, 12; light trap, 
Sept. 5-9, 1938, G. T. Riegel, 34, 29. 

19. Gyponana octolineata var. serpenta 

DeLong 

Gyponana octolineata var. serpenta DeLong 
(1942, p. 53). 

Length 9-11 mm. Similar to octolineata 
in form and appearance but each style with 

a slightly curved apical portion. Vertex 
strongly produced, broadly rounded, a little 

more than half as long at middle as basal 

width between eyes. Pale yellow, vertex, 

pronotum, and scutellum marked with 

longitudinal orange bands. Each male style, 
fig. 160, with apical sixth gradually con- 

stricted to blunt apex and slightly curved 
anteriorly. Aedeagus rather broad, with a 
pair of short lateral processes that are 
curved strongly on apical portions. 

A widely distributed and common variety 
in the eastern states, serpenta ranges west 

to Wyoming. 

Illinois Records—Males and females, 

taken June 11 to October 13, are from 
Alto Pass, Anna, Carbondale, Cave in Rock, 

Dongola, Dubois, Gibsonia, Kampsville, 

Long Lake, Oquawka, St. Anne, Sparta, 
Springfield, Urbana, Volo, Waukegan, and 
Woodworth. 

20. Gyponana angula DeLong 

Gyponana angula DeLong (1942, p. 54). 

Length 9-10 mm. Resembling octolineata 

in form and general appearance, male geni- 

talia distinctive. Vertex roundedly pro- 
duced, about two-thirds as long as wide. 

Yellowish, mottled with orange on vertex, 

pronotum, and scutellum, longitudinal bands 

usually distinct. Elytra often tinged with 
orange, veins pale green. Each male style, 

fig. 158, with apical sixth narrowed beyond 

ventral pointed tooth to form a narrow con- 

stricted portion just before a slightly en- 
larged rounded blunt apex. Aedeagus with 

a pair of short basally directed and apically 
curved processes. 

This species is found in the eastern states 
and west as far as Texas. It is very rare in 

Illinois. 
Illinois Records —M_etroporis: Aug. 19, 

1916, 14 paratype. OMAHA: June 23, 1936, 

DeLong & Ross, 26. 
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26. RUGOSANA DeLong 

Rugosana DeLong (1942, p. 64+). 

Related to and similar to Gyponana but 

with elytra rugose or roughened. Usually 

the vertex and pronotum are rugose also. 

The members of this genus may be dis- 
tinguished from those of genera having a 
strong venation, in which the veins appear 

embossed. The rugose character in this 
genus is not caused by the condition of the 

veins, but by the venation of irregular reticu- 
lation which may tend to cause it to be 
more conspicuous. The vertex is flattened, 

depressed, and is strongly foliaceous. The 
pronotum bears a large round black spot 
about the middle behind each eye. The elytra 
are often so colored as to appear with many 

crossveins; apical portion has numerous 

crossveins. 
This is a small genus of nine species, 

which are found chiefly in the Southwest, 
but the genus contains one widespread 
species that has been taken in Illinois. 

1. Rugosana querci DeLong 

Rugosana querci DeLong (1942, p. 69). 

Fig. 153. Length 9-10 mm. Resembling 
rugosa (Spangberg) (18784, p. 6), but 
with distinctive genitalia. Vertex produced 
and rather broadly rounded, almost twice 
as wide as long. Pale yellow, with traces 
of longitudinal orange bands on vertex, 

pronotum, and scutellum. Pronotum with 

a conspicuous round black spot on each side 

of outer margin of disc. Elytra pale, mot- 
tled with brownish yellow, causing a rugose 

appearance. 
Female seventh sternite, fig. 153, almost 

truncate on posterior margin, median third 
abruptly excavated one-half the distance to 
the base, the excavation bearing a broad 
blunt rounded tooth slightly notched at mid- 
dle and produced about one-third the depth 
of the excavation. Each male style, fig. 153, 
with basal third narrow and constricted at 
two-thirds its length, thus forming two 
convexly rounded ventral lobes, the apical 

one of which is serrate and extends to the 
broad bluntly rounded apex. Aedeagus, fig. 
153, with an abruptly narrowed, prolonged, 

finger-like apical process at the base of 

which on either side arises a long slender 
process; each process crosses the one from 

the opposite side and extends apically the 

length of the body of the aedeagus. 
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A widely distributed eastern species, 
querci occurs as far west as Utah and Ari- 
zona. It is a common species on oak in the 

eastern and southern states. 

Illinois Records:—ALconeouIn: Aug. 
25, 1897, 19 paratype. ASHLEY: Aug. 7, 
1871, 12 paratype. Dotson: Rocky Branch, 
July 18, 1934, DeLong & Ross; 19 paratype. 
Dusors: Aug. 8, 1917, 26, 59 paratypes. 
Havana: Aug. 20, 1917, 192 paratype. 
Mereposia: Aug. 19, 1917,54, 119 para- 
types. SAVANNA: July 27, 1892, McElfresh, 
Shiga, Forbes, & Hart, 12 paratype. 

27. PRAIRIANA Ball 

Prairiana Ball (1920, p. 90). 

Related to and similar to Rugosana, but 
with eyes small and widely separated. — 
Usually decidedly flattened and some shade 
of brown or black. Pronotum broad, flat, — 

lateral margins almost straight. Vertex 
about as wide as pronotum, often elongate, — 

and with thin foliaceous anterior margin. 

Elytra often shorter than abdomen. Ocelli— 
on disc usually a little nearer median line 
than eyes. 

Fifteen species and several varieties have 
been recorded for the United States. Two — 
species and one variety are known to occur 

in Illinois. 

Key Tro SPECIES 

Length more than 8 mm.; vertex broadly — 
and angularly produced, apex rounded, more 
than two-thirds as long at middle as basal — 
width between eyes............ 2. kansana 

Length about 7 mm.; vertex more broadly 
rounded, slightly more than half as long as 
Widew Gk tis skits ae ee 1. cinerea 

1. Prairiana cinerea (Uhler) 

Gypona cinerea Uhler (1877, p. 460). 

Length 7-9 mm. Small, with a broadly 
rounded head. Vertex broadly rounded and — 

produced, about one-third wider than long. — 
Pale brown, with dark brown punctures. 

Vertex with a black spot each side on base 
of vertex half way between eye and median 
line. A spot on anterior portion of prono- — 

tum behind each spot on vertex. Veins of — 
elytra margined with dark brown punctures 

and with scattered brownish spots. Female 

seventh sternite concavely rounded on pos- 

terior margin either side of a slightly pro-~ 
duced median rounded lobe. Each male — 
style gradually tapered on apical half to a 
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‘rather blunt slightly broadened apex. 
Aedeagus with dorsal portion deeply and 

-concavely excavated on dorsal surface just 
Sheforc -apex, which is produced to form 
long, dorsally curved, pointed processes; 
-yentral portion curved back upon itself so 

that the apex is in the concavity of the dor- 
sal portion. 

This is a widespread middle western 

species found as far west as Colorado and 
Montana. 

Illinois Record—CuHicaco: (Glen- 
view), June 5, 1912, 14 

2. Prairiana kansana Ball 

Prairiana cinerea var. kansana Ball (1920, 
p. 91). 

Length 9 mm. Broad, with a broad al- 
most angularly produced vertex. Vertex 
about two-thirds as long at middle as basal 
width between eyes. Pale brown, vertex 
and pronotum heavily marked with brown- 
ish punctures. Veins of elytra faintly marked 
with brown. Female seventh sternite with 
produced lateral angles, between which the 
posterior margin is concavely excavated on 
either side of a median lobe; lobe rounded, 
produced, and slightly notched at apex. 
Male style similar to that of cinerea, con- 
cavely rounded, narrowed just before blunt 
apex, which is slightly enlarged. Aedeagus 
shallowly and concavely excavated just be- 
fore dorsally curved sharply pointed apex, 
which extends dorsad. 

This species, and its variety angustens, 
have been taken in the Middle West only. 

Illinois Record.—Hanover: sand_ prai- 
rie, July 10, 1934, DeLong & Ross, 1 @. 

Prairiana kansana var. angustens DeLong 

Prairiana kansana var. 
(1942, p. 83). 

Length 10.5 mm. Resembling kansana in 
general appearance, but more slender, elon- 

gate, and with vertex more pointed. Vertex 

about one-third wider between eyes than 
median length. Pale brown, tinged with 
white. Vertex and pronotum punctate 
with small brown spots. Elytra pale, faintly 
margined with brown. The male aedeagus 

and styles are similar to those of fansana. 
Illinois Records.—EvercREEN Park: 

July 1, 1935, 1 specimen. Ursana: July 21, 
1936, B. D. Burks, 44 ; July 25, 1934, Fri- 
son & DeLong, 1 é. 

angustens DeLong 
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28. PONANA Ball 

Ponana Ball (1920, p. 93). 

Fig. 22. Related to and 
Gypona, but with body convex and 
cylindrical in type. Pronotum conspicuously 

wider than vertex, transverse, striated, con- 

similar to 

more 

vexly sloping to vertex; lateral margins 

almost angled, laterally produced. Vertex 

usually convex or sloping, with a rather 

definite depression just before the thickened 

anterior margin, depression also indicated 

below margin; vertex and front meeting at 

nearly a right angle, front scarcely inflated. 

Ocelli rather large, on disc before middle. 
The genus contains 22 species in the 

Nearctic region distributed over the eastern 

United States and the Southwest. Four of 

these species have been taken in Illinois, 

while several others may occur here. 

Key To Species 

1. Vertex and often pronotum marked with 
small reddish dots.... 2 

Vertex and pronotum without reddish 
dots: & Whee oe 

2. Vertex produced | at middle; pronotum with 
two black spots on. anterior margin, 
one behind each ocellus. .1. scarlatina 

Vertex more broadly rounded; pronotum 
with four black spots on anterior margin, 
one behind each ocellus and one behind 
each eye ere 2. puncticollis 

3. Pronotum and elytra heavily punctate 
with small brown spots........ 
rey Sekt eee Se le puncticollis 

Pronotum and elytra not marked with 
Small brownispots: ce. oaitne See een ee 

4. Elytra uniformly dark brown to black, 
costae conspicuously yellow; vertex and 
pronotum pale, unmarked........ 

5 limbatipennis 
Elyt tra not “uniformly dark in color.....5 

5. Anterior portion of pronotum with four 
conspicuous spots .7. quadralaba 

Pronotum without definite dark markings 
on anterior portion. 6 

6. Dull yellowish green, scutellum and claval 
area smoky to dark brown.... xh. 

Claval area not smoky or brown, elytra 
usually with spots or crossveins pig- 
mented. . Be ee 8 

7. Elytra smoky along commissural line; 
male styles, fig. 179C, shallowly ex- 
cavated on inner margins; central por- 
tion of aedeagus, fig. 179.4, more deeply 
and angularly excavated at apex 

: ; 8. limonea 
Elytra heavily and broadly marked with 

brown along commissure; male styles, 
fig. 180C, more deeply and roundedly 
excavated on inner margins; apex of 
central portion of aedeagus, fig. 1804, 
rather deeply and roundedly excavated 

.6. pectoralis 
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Figs. 174-181.—Ponana, male genitalia. A, ventral aspect of aedeagus; B, lateral aspect 01 

aedeagus; C, style, two views. 
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8. Male styles, fig. 178C, shallowly and rather strongly produced and rounded, more 
roundedly notched on outer margins; 
central portion of aedeagus, fig. 1784, 
straight and bifurcate at apex; elytra 
with dark brown pigment markings, re- 
sembling crossveins, especially on clavus 
just posterior to scutellum. ..4. rubida 

Male styles, fig. 181C, deeply and angular- 
ly notched on outer margins; central 
portion of aedeagus, fig. 1814, con- 
stricted just before bifurcate apical por- 
tion; elytra pale to dark brown 

3. aenea 

1. Ponana scarlatina (Fitch) 

Gypona scarlatina Fitch (1851, p. 57). 
Gypona irrorella Spangberg (1878), p. 60). 
Gypona spadix DeLong (1918+, p. 235). 
Gypona rodora Ball (1920, p. 96). 

Length 8.5-9.0 mm. Yellowish brown, 
completely dotted with bright red in well- 
marked specimens. Head narrow, vertex 
broadly rounded, almost twice as wide as 

Tong. Varying from buff to brown, ind 
usually marked with red spots on all por- 

tions of dorsal surface. Veins frequently 
red. The degree and intensity of coloration 
is quite variable. 

Female seventh sternite with well-pro- 
duced rounded lateral angles, between which 
the posterior margin is concavely excavated 

either side of a broad median produced lobe, 
which is slightly notched at middle. Each 
male style, fig. 174, with apical portion nar- 

rowed but almost parallel margined to apex, 
which is rather broad and rounded and with 
a short point on inner apex. Aedeagus in 

ventral view, fig. 174, with a pair of forceps- 
like structures and a median elongated por- 
tion, which bears a pair of small curved 
lateral processes at the apex. 
A widely distributed eastern species, scar- 

latina ranges west to Kansas and Texas. 
Illinois Records —OLiveE BraNncH: 

Horseshoe Lake, Aug. 2, 1934, DeLong & 
Mohr, 1¢. Vienna: July 29, 1934, DeLong 

& Ross, 192. 

2. Ponana puncticollis (Spangberg) 

Gypona puncticollis Spangberg (1878), p. 54). 
Gypona sanguinolenta Spangberg (18785, p. 

63). 
Gypona grisea Spangberg (18784, p. 64). 
Gypona proscripta Fowler (1903, p. 309). 

Length 9 mm. Pale brownish, with four 
large round spots just behind anterior mar- 
gin of pronotum and with elytra heavily 

marked with brownish irrorations. Vertex 

than half as long at middle as basal width 
between the eyes. Vertex and pronotum 

often with fine brown or reddish punctures. 

Elytra generally marked with small round 
brownish spots; 
brownish 

in addition there are heavy 

areas arranged in two broken 

transverse bands across each clavus. The 

intensity of these bands varies. 

Female seventh sternite with produced 

rounded lateral angles, between which the 

posterior margin is concavely excavated 

either side of a broad median lobe, which 
is produced beyond the lateral angles and 

slightly notched at middle. Each male style, 
fig. 177, broad, narrowed toward apex, and 

constricted to form a thick finger-like curved 

tip, which is bluntly pointed at apex. Aedea- 
gus appearing in ventral view with the 

paired lateral processes blunt at apexes and 

rounded; median process long and slender, 

with broadened apex from which arise two 

lateral processes that are rigidly fastened 

together and form a semicircular band with 
sharp-pointed apexes curved ventrally. 

This species has been recorded 
Florida. 

from 

3. Ponana aenea DeLong 

Ponana aenea DeLong (1942, p. 94). 

Length 8 mm. Resembling scarlatina in 
general appearance, but with more markedly 

produced vertex and with distinctive male 

genitalia. Vertex rather strongly produced, 
apex rounded, more than half as long at 

middle as basal width between eyes. Yel- 

low, tinged with brown. Elytra pale to 

dark brownish (sometimes with reddish 

flecks as in scarlatina). 
Female seventh _ sternite lateral 

angles produced and rounded, between which 
the posterior margin is concavely excavated 
either side of a pair of short broadly rounded 

median lobes separated by a short median 

notch. Each male style, fig. 181, broad, 
rather deeply and concavely notched on ven- 
tral margin at about the middle, angularly 

notched on dorsal margin a little farther 
apically, then decidedly narrowed and pro- 

duced, forming a thick finger-like process 

directed outwardly and pointed at apex. 
Aedeagus as viewed ventrally with the 

paired lateral processes tapered at apexes; 

median slender portion bifid at apex, with 

very short apical processes. 

with 
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The style and aedeagus are both excellent 

characters to separate this species from 

scarlatina. 

This species has not been taken in Illinois, 

but is known to occur in Kansas and 
Missouri and east to Pennsylvania and 

Maryland. 

4. Ponana rubida DeLong 

Ponana rubida DeLong (1942, p. 95). 

Length 9.0-9.5 mm. Resembling scarla- 
tina in general appearance, but with brown 
ramose markings on elytra and with dis- 

tinctive male genitalia. Vertex broadly 
rounded, a little more than half as long at 

middle as basal width between eyes. Dark 
brown pigment markings of elytra resemb- 

ling crossveins; these more abundant on 

claval areas just back of apex of scutellum. 

Female seventh sternite roundedly produced, 
shallowly and broadly notched at apex, 
slightly sinuate on either side about half 
way between lateral angles and apex. Each 

male style, fig. 178, even broader than in 
acnea, not so deeply notched on either ven- 

tral or dorsal edges and with apex shorter, 

thicker, and more blunt at apex than in that 
species. Aedeagus with the median process 

narrow, constricted on dorsal side, then bi- 

furcate and broadened; ventral portion 

forming a sheath that is not constricted. 
This is chiefly a middle western species, 

but has been taken as far east as Pennsyl- 
vania. 

Illinois Records—Males and females, 

taken June 2 to August 23, are from Apple 

River Canyon State Park, Dolson, Fox Lake, 

Havana, La Grange, northern Illinois, Oak- 

wood, Savanna, Urbana, and Vienna. 

5. Ponana limbatipennis (Spangberg) 

Gypona limbatipennis Spangberg (1878), p. 
while 

Length 8.75-9.5 mm. Dark, with pale 

costal margins. Vertex broadly rounded, 
more than half as long as basal width be- 

tween eyes. Color brownish yellow, vertex 

and pronotum usually unmarked, scutellum 

smoky, elytra usually smoky to black, apical 
half of each often paler with dark veins, 

costa with broad yellowish margin. Female 
seventh sternite with posterior margin 

slightly sinuate; broadly and shallowly 

notched at middle. Each male style, fig. 175, 
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rather slender, rather shallowly notched on — 
ventral and dorsal margins, abruptly nar- 

rowed just before apex, the apical tip rather 
slender; finger-like apex curved to a point 
on inner margin. Aedeagus with the paired 
lateral portions narrowed just before apex, 

with apexes blunt, divergent; median proc- 

ess slender, slightly enlarged at apex, me- 

dian portion excavated, with a slight median 
tooth at base; each arm forming the exca- 
vation bifid at apex, the outer tooth shorter 
than the inner tooth. The characters of 

the aedeagus will easily separate this from 
all allied species. 

This is a middle western species recorded 
from Ohio, Illinois, and Lowa. 

Illinois Records.—ALconauIN: July 8, 

1897, 19. Appre River Canyon STATE 
Park: July 11, 1934, Ross & DeLong, 1 2, 
19. MarsnHatt: June 14, 1933, Frison & 

Ross, 1 6. Oakwoop: June 14, 1935, Mohr, 
1g. Srarvep Rock STATE Park: June 28, 

1937, Ross & Burks, 1¢. Srratrorp: June 
22, 1917, 16. Urpana: June 17, 1889, Hart, 

16. 

6. Ponana pectoralis (Spangberg) 

Gypona pectoralis Spangberg (1878), p. 46). 
Gypona albimarginata Woodworth (1887, p. 

31). 

Gypona bimaculata Woodworth (1887, p. 32). 
Gypona woodworthi Van Duzee (1915), p. 

339). 

Length 10 mm. Yellowish brown, with . 
dark coloration on the corium and clayus 
of each elytron. Vertex broadly produced, 
more than half as long as basal width be-— 
tween the eyes. Disc of pronotum darker 
than elytra; scutellum darker on anterior 
half; elytra yellowish, subhyaline claval 
area more smoky and with brownish spots — 
on each corium and clavus. 

Female seventh sternite with posterior — 
margin broadly and rather shallowly notched — 

at middle, with a rounded lobe either side, 

the lobe usually slightly sinuate at middle. 
Each male style, fig. 180, broad, deeply and 

concavely notched on inner margin, then en- 
larged and sloped to a rather thick finger- 
like apex, which is formed by a deep angular — 
notch on inner margin. Aedeagus with 
apexes of lateral paired portions blunt and 

divergent, median portion slender, enlarged 

at apex, rather deeply notched, forming a 

pair of divergent pointed tips. 

This species is distributed from the Dis- 

‘ 
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trict of Columbia west to Kansas and 
Texas. 

Illinois Records——Many males and fe- 
males, collected May 26 to August 22, are 

from Antioch, Dolson, Fox Lake, Galena, 

Grand Tower, Homan, Kampsville, Kanka- 

kee, LaGrange, Mount Carmel, Oak 

Lawn, Oquawka, Pulaski, Savanna, Thebes, 

Vienna, Urbana, and White Heath. 

7. Ponana quadralaba DeLong 

Ponana quadralaba DeLong (1942, p. 98). 

Length 7.0-8.5 mm. Small, yellowish to 
brownish, with four black spots on anterior 
portion of pronotum. Vertex broadly 
rounded, more than half as long at middle 

as basal width between eyes. Each elytron 
with a few brown blotches on clavus and 

apex of clavus, and one on corium. 

Female seventh sternite concavely rounded 
from lateral angles to the slightly produced 
median third, which is broadly and shallowly 
notched at middle, forming a part of the 
proximal rounded lobes. Each male style, 
fig. 176, rather narrow, sides scarcely sinu- 
ate to a point near apex, where it is con- 

cavely excavated on inner margin, with apex 
strongly curved dorsally and produced into 
a finger-like process; style usually with a 
slightly enlarged blunt tooth on outer margin 
of curved portion at base of the finger-like 
process. Aedeagus with the paired lateral 
portions enlarged at middle, tapered to blunt 

apexes; median process long, rather slender, 
decidedly broadened at apex, appearing 
deeply and angularly excavated, and form- 
ing two long divergent slender pointed proc- 

esses; between processes is a membranous 

wall extending to one-fourth the distance 
from the pointed apexes. 

This species is distributed from New 
Jersey to Arizona. 

Illinois Records.—Males and females, 
taken June 18 to October 2, are from Alton, 
Bluffs, Carbondale, Dubois, Elizabethtown, 
Gibsonia, Grafton, Omaha, Savanna, 
Shawneetown, Starved Rock State Park, 
Urbana, and Warren. 

8. Ponana limonea Ball & Reeves 

Ponana scarlatina var. limonea Ball & Reeves 
(1927, p. 498). 
Length 10 mm. Smoky greenish, with a 

well-produced vertex. Vertex more than 
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half as long at middle as width between 
eyes. Vertex and pronotum often brighter 
green than elytra. Female seventh sternite 
almost truncate, with a broad shallow 
median notch at middle. Each male style, 
fig. 179, rather broad, with a produced 
rounded lobe on dorsal margin not far from 
apex; margin concavely rounded from 
rounded lobe to form a narrow produced 
apical process, which is pointed at tip. 
Aedeagus with lateral paired portions 

tapered to bluntly pointed apexes; median 
process long, slender, enlarged at apex, with 
a pair of long slender tapered pointed proc- 
esses separated by a deep V-shaped excava- 
tion. 

This species is known from Ohio only. 

Subfamily LEDRINAE 

The members of this subfamily are easily 
recognized by a combination of characters. 
The forewings are deeply pitted, and the 

anterior part of the body is dorsoventrally 
flattened so as to appear wedge shaped. The 

elytra are laterally appressed at their apexes, 
and together appear wedge shaped. 

Lawson (193la) records 13 species in the 

only genus, Xerophloea, belonging to this 

subfamily in the United States. 

29. XEROPHLOEA Germar 

Xerophloca Germar (1839, p. 190). 
Mesodicus Fieber (1866, p. 501). 
Parapholis Uhler (1877, p. 461). 

Fig. 21. Head broad, vertex broadly 
angled or broadly rounded in front, flat, 
anterior margin thin. Elytra long, angularly 

pointed, perpendicular at apexes. The entire 

dorsal surface, especially the pronotum and 
elytra, coarsely and rather densely pitted. 
The broad head and pronotum and the per- 
pendicular character of elytra at the apexes 
give to the insect a characteristic wedge- 

shaped appearance. 
Four species of the genus are known to 

occur in the eastern United States. Two 

of these have been collected in Illinois. 

Key ro SPECIES 

Vertex distinctly angulate, slightly over half 
as long at middle as width between eyes at 
base. Length 6.0-7.5 mm. 1. viridis 

Vertex broadly rounded, at least two-thirds as 
long at middle as basal width between eyes. 
Length 7.5-8.0 mm.... 2. major 
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1. Xerophloea viridis (Fabricius) 

Cercopis viridis Fabricius (1794, p. 50). 
Xerophloea grisea Germar (1839, p. 190). 
Xerophloea virescens Stal (1854, p. 253). 
Parapholis peltata Uhler (1877, p. 461). 

Length 6.0-7.5 mm. Color green to 
brownish yellow. Head a little narrower 
than pronotum. Vertex convexly rounded 
on sides to a definitely angulate apex, little 
more than half as long at middle as basal 
width between eyes. Females usually light 

green, often marked with minute black 

dots, particularly along elytral veins. Males 

often appearing entirely brown, usually 
yellowish green, with the median line of 

vertex and posterior portion of pronotum 

brown. 
A common species on upland meadows 

and prairies, viridis usually occurs on short 
grasses in association with Aristida gracilis. 

It is widely distributed throughout the 

United States. 
Illinois Record—OouawkKa: on musk- 

melon, July 16, 1937, Mohr & Burks, 19. 

2. Xerophloea major Baker 

Xerophloea major Baker (1898e, p. 285). 

Fig. 182. Length 7.5-8.0 mm. Large, 
stout, green, often well marked with numer- 

ous black dots. Head slightly narrower than 
pronotum. Vertex strongly and _ broadly 
rounded, two-thirds as long as width be- 

tween eyes. 
This species is unique in its large size 

and rounded vertex. It occurs in grasses 

Fig. 182—Xcrophloea major 9. 

Vol. 24, Art. 2 

and is frequently found in the wet prairie. — 
It ranges from the East Coast west to — 
Tennessee and Kansas. i 

Illinois Records—Males and females, 
taken June 27 to October 3, are from Al 

bion, Alton, Anvil Rock, Barry, Cave in — 
Rock, Kampsville, Oquawka, Port Byron, 

and Urbana. 

Subfamily DORYDIINAE 

All the genera of this group, especially 
in the female, have a produced flattened 
vertex with a sharp thin foliaceous margin. _ 
The ocelli are on the front margin and usu- 

183 184 

Elytra of Dorydiinae 

Fig. 183 —Dorydiella kansana., 
Fig. 184—Parabolocratus flavidus. 
Fig. 185.—Spangbergiclla quadripunctata. 

ally very close to the eyes. The females ~ 
of most of the genera have the elytra short, 
exposing the last one or more abdominal is 

segments. 
This subfamily. is represented by seve 

genera in the eastern United States, and 
five of these occur in Illinois. 4 

Key to GENERA 

1. Elytra narrowed posteriorly to pointe 
tips, fig. 183; general color brownish... — 

Elytra not narrowed posteriorly, apexes 
well rounded i 

Vertex with a broad deep longitudinal 
furrow, extending nearly to base of © 
head, and a slight ridge on either side; — 

in 

3. Vertex extremely long ( 
more than twice as long as basal width 
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between eyes, and with a median longi- 
tudinal carina extending nearly its full 
length, fig. 189; color brownish... . 
_ 3 (ORS eee ee 30. Dorycephalus 

Vertex usually more thickened, flat with- 
out Carina, and not more than twice as 
long as basal width between eyes; color 
usually greenish, sometimes marked 
with black, red, or orange... . 4 

4. Elytra with one claval (anal) vein marked 
with red, fig. 185; head and pronotum 
with a pair of diagonal red or orange 
BISEDES e s- cen tt 33. Spangbergiella 

Elytra with two claval veins, or veins 
pbscurcd; stripes, if present, longitudi- 
Se pre te ck aE 5 

186A 

Pe dl . 

Fig. 186—Parabolocratus viridis. A, lateral 
aspect; B, dorsal aspect of head and thorax. 

dorsal as- Fig. 187.—Neoslossonia putnami, 

pect of head and pronotum. 
Fig. 188.—Dicyphonia ornata, dorsal aspect 

of head and pronotum, 
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5. Vertex decidedly longer than basa width 
between eyes... 6 

Vertex not more than width between e eyes, 
fig. 186B; color usually uniformly pale 
greeny... 34. Parabolocratus 

6. Body above pale green, with a pair of 
reddish stripes extending from front 
margin of vertex to posterior margin of 
scutellum, fig. 190; at least veins in basal 
half of elytra marked with red, orange, 
or yellow. . : .32. Hecalus 

Body above straw colored, marked with 
brown; vertex with a broad, brown, ir- 
regular longitudinal band, fig. 188 

ore 36. Dicyphonia 

30. DORYCEPHALUS Kuschakewitch 

Dorycephalus Kuschakewitch (1866, p. p. 102). 

Large, elongate, with extremely long 
produced flat head, which is thin and folia- 
ceous on outer margin and at apex. Female 

with short elytra, exposing the last three to 

five dorsal segments of the abdomen; in the 

male the elytra usually extend to the apex 
of the abdomen. 

The members of this genus are 
feeding species and occur in prairie habitats. 
Eight species are known to occur in North 

America. Two of these have been collected 
in Illinois, and others may be found here. 

grass- 

Key 

Head broad, front convex transversely; elytra 
more than half the length of abdomen in 
both sexes 1. platyrhynchus 

Head narrow, front strongly concave for its 
entire length; elytra less than half the length 
of abdomen in both sexes...... 2. vanduzei 

TO SPECIES 

1. Dorycephalus platyrhynchus Osborn 

Dorycephalus platyrhynchus Osborn (1894, p. 
216). 

Fig. 189. Length of male 9-10 mm., fe- 

male 14-15 mm. Female yellowish to brown- 

ce} 
Fig. 189.—Dorycephalus platyrhynchus 9. 
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ish, resembling a dried blade of grass; with 

a long foliaceous head having a median keel; 

vertex almost two and one-half times as 

long as basal width, broad to apex, which 

is broadly rounded. Elytra of female short, 

exposing the last three segments of the abdo- 

men. Male usually brown, vertex about 

one and one-half times as long as basal width 

between eyes; elytra usually reaching tip of 

abdomen. 

Female seventh sternite broadly and 

shallowly emarginate, almost truncate, with 

a short rounded median tooth. Male plates 

as long as combined basal width, concavely 

narrowed to blunt apexes. Valve short and 

broad. Pygofers twice as long as plates. 

This is a typical prairie species occurring 

on grasses of the prairie association. Re- 

corded from two species of Elymus in Iowa, 

it is known from the Middle West ranging 

from Illinois to Colorado. 
Illinois Records—Decatur: June 12- 

29, 1935, Frison, Mohr, & DeLong, 214, 

89. Hittspare: June 5, 1940, Mohr & 

Burks, 1 ¢. Rockrorp: July 5, 1932, Dozier 
& Mohr, 1¢. Summir: July 17, 1935, De- 

Long & Ross, 19. 

2. Dorycephalus vanduzei Osborn & Ball 

Dorycephalus vanduzei Osborn & Ball (1898, 
p. 74). 

Length 13-14 mm. Extremely long, 
slender, with thin flat head. Yellowish to 
green, marked with black spots. Entire 

insect is about 10 times as long as broad. 
Vertex three times as long as pronotum, 

foliaceous, apex broad, rounded, slightly 

elevated; front broadly, concavely, longi- 
tudinally depressed. Elytra short, reaching 
only to base of third abdominal segment, 
apexes narrowed, rounded, and divergent. 

The abdominal segments each bear four 
small spots on the dorsal surface arrayed 

in two longitudinal rows. A lateral row 

each side is formed by a larger spot at the 

lateral line on each segment. Female seventh 
sternite long, almost truncate; male pygo- 

fers stylelike and very elongated. 
This species occurs on the short grass, 

Sporobolus cuspidatus, and it has also been 
taken from the Aristida purpurea associa- 
tion. It has been previously recorded from 
Florida, Colorado, Kansas, and Nebraska. 

Illinois Record.—Oak Lawn: July 11, 
1945, DeLong & Ross, 14,19. 
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31. NEOSLOSSONIA Van Duzee 

Neoslossonia Van Duzee (1909a, p. 218). 

Vertex obtusely triangular, almost flat, 
having a broad median longitudinal fur- 
row, at either side of which is an elevated — 
ridge. Pronotum with a median carina. — 
Head as long as width at base; head and 
pronotum coarsely punctate. 2 

Only one species of this genus, putnami, 
has been described, and it has been taken in 
Georgia and Florida. It has not been taken 
in Illinois, but in view of the peculiar oc- 
currence of several typical Florida species — 
in an area of the old Lake Michigan basi 
south and west of Chicago, it seems possible 
that it might at some time be found in tha 
area of the state. 

1. Neoslossonia putnami (Osborn) 

Dorycephalus putnami Osborn (1907, p. 163). 

Fig. 187. Length 5.5 mm. Broad, flat 
headed, black, without color markings. Ver- 
tex almost flat, about as long at middle as 
basal width between eyes, with a broad 
median furrow. Vertex and pronotum 

coarsely punctate. Elytra reaching almost 
to tip of abdomen, minutely punctate. Male 
valve broad and short, triangular. Plates 

triangular, elongate, slender, acute at apexes, 
about half as long as pygofers. 

This species has been found on marsh 
grasses. i 

32. HECALUS Stal 

Hecalus Stal (1864, p. 65). 
Glossocratus Fieber (1866, p. 502). 

Vertex longer than basal width, flattened 
sharp and foliaceous at margin. Pronotum 
very short and broad. Clavus of each ely- 
tron with at least two veins. Elytra shortei 
than abdomen. , 

The members of this genus inhabit 
marshes, where they feed upon coarst 
grasses and sedges. Four species are known 

for the United States, and one of them is 
found in Illinois. ; 

1. Hecalus lineatus (Uhler) 

Glossocratus lineatus Uhler (1877, p. 463). ; 

Fig. 190. Length of female 9 mm., male 

7 mm. Long, broad, greenish, with a lor 

thin flat vertex; four longitudinal bright 
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red stripes extending across vertex and pro- 
notum, the central pair crossing scutellum. 

Elytra short in female, greatly exceeded by 
abdomen, nervures broadly reddish or yel- 
lowish; in the male, the elytra a little ex- 

Fig. 190.—Hecalus lineatus 2. 

ceeded by the black abdomen and usually 
crossed by two broad black bands, one across 

middle and another covering apexes and a 
part of anteapical cells. Female seventh 

sternite long, slightly produced at center, 
appearing like a small lobe. Male plates 

long, triangular, acutely pointed. 
This species ranges from New York west 

to Kansas, North Dakota, and Colorado. 

It is abundant in the marshes of the north- 
ern one-fourth of Illinois. 

Illinois Records.—Males and females, 
taken May 4 to August 23, are from Alsip, 

Bement, Champaign, Fox Lake, Kankakee, 
La Grange, Normal, Oak Lawn, St. Anne, 
Summit, Tolono, Waukegan, and Zion. 

33. SPANGBERGIELLA Signoret 

Spangbergiella Signoret (1879, p. 273). 

Fig. 185. Head strongly produced before 
the eyes, triangular, ocelli on sharp margin 
near the eyes. Front rather broad, convex, 
cheeks with oblique angles rounded. Prono- 
tum twice as wide as long, slightly rounded 
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in front. Scutellum short. Elytra each with 
four apical cells. 

One of the three Nearctic species of this 
genus occurs in Illinois on short grasses. 

1. Spangbergiella quadripunctata Lawson 

Spangbergiella quadripunctata Lawson (1932), 
p. 120). 

Length 6.0-6.5 mm. Sharp headed, green; 
vertex and pronotum green or greenish yel- 
low, with two oblique divergent red stripes 
extending from near the apex of vertex to 
basal angles of scutellum. Vertex a little 
longer than basal width, roundedly angu- 
late. Pronotum with a short median red 
stripe on posterior half. Each elytron with 
four parallel oblique red bands extending 
from costal area almost to inner margin. 

Female seventh sternite truncate posteri- 
orly. Male valve nearly concealed; each 
plate broad at base, abruptly narrowed, and 

produced into long point. The female is 

usually more yellow in color and less in- 
tensely marked with red. 

This is a very common species on grasses 
in low moist meadows or in grassy wood- 

lands. It is widely distributed over the 
Middle West, and occurs also in some of 
the eastern states. 

Illinois Records.—Cave 1n Rock: Oct. 
2. 1934, Frison & Ross, 39; July 9, 1934, 
DeLong & Ross, 54, 82. Drxon Sprincs: 

July 29, 1934, DeLong & Mohr, 14,19; 

July 9, 1935, Ross & DeLong, 34, 39. 
Fern CuirF: Aug. 3, 1934, DeLong & 
Mohr, 1¢. Karnak: Aug. 8, 1934, Ross, 

DeLong, & Mohr, 16, 19. OLIvE 

BrancH: Aug. 2, 1934, DeLong & Mohr, 
19. Vienna: June 14, 1934, DeLong & 
Ross, 12; July 29, 1934, DeLong & Ross, 

Bi aie 

34. PARABOLOCRATUS Fieber 

Parabolocratus Fieber (1866, pp. 502, 513). 

Fig. 186. Head flattened, well produced, 

usually narrower than pronotum, with a 
definite margin, which is often thin and 
foliaceous; ocelli on margin near the eyes. 
Elytra macropterous in both sexes and often 

brachypterous in female. 
Twenty species have been found in the 

United States; of these six are known to 
occur in Illinois. All of the species are 

found in marsh habitats on tall grasses. 
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Key TO SPECIES 

1. Bemiales iste Hee ae rere 8 
Mialege Steck ventesuy oh tO nore ae 2 

2. Vertex margin . thin, ‘usually foliaceous at 
apex, usually marked with a brown line 
just beneath margin. Apical portion of 
aedeagus with a pair of unbranched 
lateral processes, as in fig. 191....... 3 

Vertex margin thicker, not thin or folia- 
ceous at apex, usually without a brown 
line beneath margin. Apical portion of 
aedeagus with a pair of branched proc- 
ESSES™ ccs another ten came nceanegs a elec een 7 

3. Male pygofers each broadly rounded 
apically, not concavely rounded to the 
produced apical dorsal lobe nor notched 
on ventral margin near apex; apex of 
aedeagus asin fig. 193..... 1. rotundus 

Male pygofers each concavely rounded on 
caudal margin to the produced apical 
dorsal lobe, or notched on ventral mar- 
Pineneariapex on both =e) peers 4 

4. Lateral processes of aedeagus arising 
apically, sass: tps al 9 ieee tie eee tei 5 

Lateral processes of aedeagus arising 

HY 7 
GRANDIS 

1928 

191A 

VIRIDIS 

1918 

I94A 195A 
Sly 
Po 

FLAVIDUS 1948 CURTUS 

gus. (Redrawn after Shaw.) 

192A 

195B KANSIENSIS 

Figs. 191-196.—Parabolocratus, male genitalia. A, ventral aspect; B, lateral aspect of aedea- 

» 
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laterally just before apex, as in fig. 
193 0 Se SS ane ; 

Vertex bluntly produced, about as long as 
pronotum and at least two-thirds as_ 
long as width between eyes........... 
Veawug) dep token 2. viridis” 

Vertex more broadly rounded, about two- | 
thirds as long as pronotum, and about — 
one-half as long as median width be-— 
tween eyes)... : 1) sae 3. curtus 

Margin of vertex broadly rounded, about — 
two-thirds as long at middle as basal e 
width. Each pygofer with a prominent — 
notch on ventral margin near apex. 
Pda. Oh ale, ae Se ee 4. major 

Margin of vertex angulate at apex, slightly 
wider between eyes than median length, 
Each pygofer scarcely notched on ven- 
tral margin near apex...5. kansiensis 

Aedeagus, fig. 194, tapering on apical 
half to the bifurcate apical processes, 
which are about equal in length and 
widened at middle. Apexes of elytra 
usually brownish.......... 6. flavidus — 

Aedeagus, fig. 192, roundedly enlarged 
before apex, then rapidly narrowed to 

I96B (Ss ™ 
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the apical bifurcate processes; inner 2. Parabolocratus viridis (Uhler) 
process of each pair considerably longer 
than the outer. Elytra usually entirely Glossocratus viridis Uhler (1877, p. 462). DUSTIN 9G. cite 7. grandis : : 5 8. Vertex as long as or longer than wide : Length of male 5.0-6.3 mm., female 6.5— 

utttigtt ees ....-7. grandis 8.5 mm. Large, yellowish green to bright 
c . y Vertex wider than long........ ? green, with broadly rounded vertex. Vertex 9. A brown line below margin of vertex... 10 | a z : Reece eebivwa line below margin of shorter than basal width; a brown line, 

BRSRERAS arcP SS ahs laser n ces os: ae Ace's Waa adil 
10. Elytra exceeding ovipositor, vertex at 

middle distinctly shorter than pronotum 
3. curtus 

Elytra. at least exceeded by tip of oviposi- 
tor; vertex about the same length as 
PARAMOUNT hs ones eezccrs:.ocinih v's « 2. viridis 

11. Vertex broadly rounded at apex; face 
appearing in profile rather strongly in- 
flated 4. major 

Vertex angularly produced; face scarcely 
infiated, almost straight..........:. 12 

12. Margin of vertex foliaceous; each elytron 
uniformly greenish but’ occasionally 
with small brown spot at tip of clavus 
NEES ea. PO Se on es 5. kansiensis 

Margin of vertex thin but not foliaceous; 
each elytron with a small brown spot 
at tip of clavus and another at apex of 
fourth apical ‘cell’ >... ..... 6. flavidus 

1. Parabolocratus rotundus DeLong 

Parabolocratus rotundus DeLong (1938d, p. 
302). 

Length of male 7 mm. Female not known. 
Color greenish without definite markings. 
Resembling major in form and appearance, 

but with broadly rounded pygofers. Vertex 
one-half wider than median length, a little 

longer than pronotum. Face strongly in- 
flated. Elytra exposing only the pygofers. 

Male plates about one-half longer than 
combined basal width, not quite so long 
as pygofers, which are broadly rounded pos- 

teriorly and without a preapical notch on 
ventral margin. Aedeagus stout, in lateral 
view decidedly narrowed before apex; apex 
expanded and bearing a rather long stout 
lateral process on either side of expanded 

portion before apex, similar to fig. 193 for 
major. he rounded pygofers will immedi- 

ately separate this species from any other 
species of the genus. In the other species, 
the pygofers are concavely rounded on cau- 
dal margins to produced apical lobes, or 
notched on ventral margins. 

This species is known from Illinois and 
Ohio only. 

Illinois Records——Des PLatNes: Sept. 
18, 1935, DeLong & Ross, 1¢. Zion: July 

25, 1934, Frison & DeLong, 12; Aug. 7, 

1935, DeLong & Ross, 34. 

frequently very short, below margin of ver- 
tex. Pronotum about the same length as 
vertex, sometimes slightly longer. Elytra 
of male extending beyond abdomen; of fe- 
male exposing one or two abdominal seg- 
ments (brachypterous) or only the oviposi- 
tor (macropterous). Costal margins of ely- 
tra usually whitish, apical portions brownish. 

Female seventh sternite with posterior 
margin slightly and roundedly produced or 
truncate. Male valve broad and triangular. 
Plates about as long as combined basal 
width, slightly exceeded in length by pygo- 
fers, which are notched on ventral margins 

near apexes. Aedeagus, fig. 191, tapered to 

apex, which bears a pair of apical terminal 
lateral processes. 

This species is widely distributed through- 
out the northern states. 

Illinois Records——Many males and fe- 
males, taken May 7 to September 21, are 

from Alsip, Amboy, Antioch, Aurora, Cedar 

Lake, Champaign, Chemung, Decatur, 
Downs, Eichorn, Elgin, Evergreen Park, 

Fox Lake, Fulton, Ingleside, Jonesboro, 
Kinmundy, Kirkwood, Lake Villa, Mayview, 

Oak Lawn, Ogden, Oquawka, Orangeville, 

Port Byron, Princeton, Putnam, St. Anne, 

Sheffield, Sparta, Spring Grove, Sun Lake, 
Urbana, Volo, Waukegan, and Zion. 

3. Parabolocratus curtus Shaw 

Parabolocratus curtus Shaw (1932, p. 41). 

Length 5.5-6.5 mm. Yellowish green, a 
dark brown line below margin of vertex 

in both sexes. Vertex shorter than in wiridis, 

much shorter than wide, in male about one- 
half as long as width between eyes. Prono- 

tum in female a little longer than vertex, 

in male one-third longer than vertex; lateral 
margins white. Elytra exceeding abdomen 
in both sexes; costal margins whitish, apical 

margins brownish. 

Female seventh 
margin roundedly 

sternite with posterior 

produced. Male valve 

broad and triangular. Plates a little longer 
than combined basal width. Pygofers a 
little longer than plates, with a distinct 
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notch on ventral borders just before apexes. 

Aedeagus, fig. 195, with a pointed projec- 
tion on either side before apex and a pair 
of terminal lateral curved processes. 

This species, described from Kansas, prob- 
ably occurs in the western portion of IIli- 

nois. 

4. Parabolocratus major Osborn 

Parabolocratus major Osborn (1915, p. 110). 

Length of male 6.0-6.8 mm., female 7.5— 
9.0 mm. Yellowish green to green, mark- 

ings variable. Rather large, round headed, 

larger and with a broader head than that 
of viridis. Vertex shorter than broad, mar- 

gin broadly rounded. Pronotum longer than 

vertex in male, shorter than vertex in fe- 

male. Elytra of female exposing the last 

two abdominal segments; elytra of male 
exceeding length of abdomen. 

Female seventh sternite with posterior 
margin slightly produced. Male valve broad 
and triangular. Plates a little longer than 

combined basal width. Pygofers a little 
longer than plates, ventral margins deeply 
notched close to apexes. Aedeagus, fig. 193, 

stout, rather broad in lateral view, not nar- 

rowed apically; it bears a pair of long lateral 
processes before apex. 

This species is found in the eastern United 

States and ranges west to Colorado. 
It has been taken most commonly in IIli- 

nois in Calamagrostis meadows and similar 
marsh habitats. 

Illinois Records.—Males and females, 

taken June 10 to September 6, are from 
Antioch, Des Plaines, Evergreen Park, Fox 
Lake, Grays Lake, Oak Lawn, St. Anne, 

Summit, Volo, Wauconda, and Zion. 

5. Parabolocratus kansiensis Shaw 

Parabolocratus kansiensis Shaw (1932, p. 47). 

Length of male 5.5-5.0 mm., female 8.0 
mm. Rather large, pale green, a brown 
line below margin of vertex in both sexes. 

Head angulate, vertex wider between eyes 

than median length, margin decidedly foli- 
aceous. Pronotum in male about equaling 

vertex in length, in female shorter than ver- 
tex. Elytra of female exposing one or two 

abdominal segments; elytra exceeding length 
of abdomen in male. 

Female seventh sternite with posterior 

margin broadly rounded. Male valve broad, 
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triangular, plates about one-fourth longer 
than combined basal width. Pygofers ex- 
ceeding length of plates, very faintly notched 
on ventral margins before apexes. Aedea- 
gus, fig. 196, in ventral view strongly nar- 
rowed apically and bearing a pair of un- 
branched processes before apex. Processes oe 
evenly curved inwardly. 

This species is western in distribution and — 
has been taken only from a marsh in the 
extreme western portion of the state. 

Illinois Record.—Lima: July 29, 1936, 
Mohr & Burks, 18, 29. 

6. Parabolocratus flavidus Signoret 

Parabolocratus flavidus 
ZT) 5. 

Length of male 4.56.0 mm., female 5.5- — 
8.0 mm. Pale green to yellowish green, with Ay 
angulate head. Vertex in both sexes shorter 
than wide, but more angulate in the male. — 
Face pale orange below apex. Pronotum — 

as long as vertex. Elytra of female expos- 
ing one or two abdominal segments or, in 
long-winged forms, reaching tip of oviposi 

tor; in male the elytra exceed the abdomen; 
each elytron usually with a small brown ~ 
spot at apex of clavus and another at end 
of fourth apical cell. + 

Female seventh sternite with posterior 
margin gradually produced. Male valve 
short and very narrow. Plates strongly and 
concavely narrowed apically, a little longer 

than basal width. Pygofers a little longer ~ 
than plates, each tapered to pointed apex, 

not concavely rounded on ventral apical 
margin. Aedeagus, fig. 194, long in ventral 
view, with margins tapered to apex, which © 
bears a pair of bifurcate processes on either 

side; two branches of each process about 
equal in length. 

This species is found in the southeastern 
states and ranges into Arkansas and Kansas. — 

It is common in the southern portion of TMli- 

nois, but has been taken only rarely in the 
northern half. ; 

Illinois Records.—CarBonDALE: July i 
16, 1909, 12. Cave in Rock: July 9, 1935, 
DeLong & Ross, 86,39. Dixon SPRINGS: 

July 9, 1935, DeLong & Ross, 16, 19. 
DoncoLa: on juniper, May 11, 1917, 14. 
EVERGREEN Park: July 1, 1935, DeLong & 
Ross, 19. THEBES: on cane, July 11, 1935 
DeLong & Ross, 12. 

1889, 1¢. 

Signoret (1879, p, — 

a 
Urpana: Sept. 1, 
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7. Parabolocratus grandis Shaw 

Parabolocratus grandis Shaw (1932, p. 44). 

Length of male 5.0-7.0 mm., female 7.5- 
9.0 mm. Yellowish green, elytra with a 
small dark brown spot at apex of each cla- 
vus. Vertex of female as long as or longer 
than wide, anterior margin rather broadly 
rounded; vertex of male wider between 

eyes than median length, more angulate 

apically. Pronotum of female much shorter 
than vertex; pronotum of male as long as 
vertex. Elytra of female very short, expos- 

ing the last four or five abdominal seg- 
ments; elytra of male long, covering abdo- 
men. 

Female seventh sternite with posterior 

margin truncate or slightly produced medi- 
ally. Male valve concealed, plates a little 
longer than basal width, exceeded by pygo- 
fers, which are tapered to acutely pointed 

apexes, slightly concave on caudoventral 
margin. Aedeagus, fig. 192, short, in ventral 

view roundedly broadened before con- 

stricted apex, which bears a pair of bifur- 

cate lateral processes, the inner branch of 
each longer than outer branch. 

This species has been collected in the tall 
grasses in the marsh habitats of the Chi- 
cago area. It is recorded from Florida, 
Alabama, Texas, and Kansas. 

Illinois Records.—EverGREEN Park: 
Aug. 23, 1934, DeLong & Ross, 22; July 
1, 1935, DeLong & Ross, 74,19. SumMir: 

July 17, 1936, DeLong & Ross, 12, 59; 

Aug. 21, 1936, DeLong & Ross, 2°. 

35. DORYDIELLA Baker 

Dorydiella Baker (1897, p. 159). 

Fig. 183. Vertex produced, roundedly 
angulate, foliaceous and upturned at apex; 

ocelli on margin next to the eyes. Head 
depressed, longer than pronotum. Elytra 
long, with apexes acutely angled, each with 

four apical cells and two anteapicals; each 

clavus with two longitudinal veins. 
Two species have been described or placed 

in this genus. 

l. Dorydiella kansana Beamer 

Dorydiella kansana Beamer (1945, p. 48). 

Length 8 mm. Large, yellowish, with 
brown markings, superficially resembling a 
Paraphlepsius such as ramosus. Vertex flat, 
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margin foliaceous and with brown spots. 
Face irrorate. Pronotum with brown longi- 
tudinal striae. Elytra long, apexes acutely 
angled; ramose pigmented lines arranged 
longitudinally between the veins; a brown 
spot at apex of each elytron. 

Female seventh sternite with three short 
rather broad V-shaped notches on the pos- 
terior margin and appearing serrate. Male 
plates triangular, pointed, almost as long 
as combined basal width. The nymphs have 
a long flat vertex similar to that of Dory- 

cephalus adults, but during development to 

maturity this becomes shorter and. forms a 
rather broad roundedly angled vertex. 
The species has been tound abundantly 

at the margins of lagoons along the shores 
of the Great Lakes, where it lives in the 
Scleria-Eleocharis association. It also occurs 

on small plants in the fresh-water marsh 
but less abundantly. 

Illinois Records.—Princeron: swamp, 

July 7, 1934, DeLong & Ross, 4 nymphs. 
SHAWNEETOWN: June 27, 1936, DeLong & 
Mohr, 2 nymphs. WauKEGAN: Aug. 5, 
1935, Ross & DeLong, 18, 29. Zion: 

July 25, 1934, Frison & DeLong, 1. 

36. DICYPHONIA Ball 

Dicyphonia Ball (1900a, p. 69). 

General form of Parabolocratus; vertex 

narrower, shorter, and more angular than 

in Hecalus. Disc of vertex concave, margins 

sharp, slightly foliaceous. Ocelli on margin 

close to eyes. Pronotum as wide as head 

across eyes and broadly rounded anteriorly. 

Five species belonging to this genus are 
now listed for North America by Beamer 
(1936a); none of these has been collected 

in Illinois. In view of its known distribu- 

tion, ornata may be found in the western 

portion of the state. All five species are ap- 

parently western in distribution. 

1. Dicyphonia ornata (Baker) 

Platymetopius ornatus Baker (1900b, p. 49). 
Dicyphonia ramentosa Ball (1900a, p. 69). 

Fig. 188. Length 5.25 Yellowish, 
with produced vertex, rounded at apex and 
three-fourths as wide between eyes as 
median length. Vertex with a pair of dark 
spots behind apex, these usually fused; pos- 

terior to this are three abbreviated trans- 
verse bands, which are fused medially so as 

mm. 
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to form a broad irregularly outlined longi- 
tudinal band. Pronotum with two short 
transverse bars anteriorly, and irregular 

dark markings on lateral portions. Elytra 
smoky on posterior portion, each with white 
spots. Male plates small, each broad at base, 

suddenly narrowed beyond middle into 
slender acute apex. 

This species has been collected in Kansas, 

Colorado, and Utah. 

Subfamily APHRODINAE 

Althoygh the genera of this group vary 
considerably in size and shape, all have the 
ocelli distant from eyes, and, except in 
Xestocephalus, the ocelli are just above the 

margin of the vertex. Four genera are 
recorded in this subfamily for the United 
States, and three of these have been taken 
in Illinois. 

Key to GENERA 

1. Vertex rather flat, with acute margin 
forming definite limitations of vertex 
andafrontytips.32). er eeceer err eee 2 

Vertex sloping and rounding to front, with 
thick margin, or without definite mar- 
Ping hee OSes ie Neer de arate ear 3 

2. Vertex transversely striate behind front 
margin between each eye and ocellus; 
length 5.0 to 6.0 mm..... 
SIE es Set, 37. Stroggylocephalus 

Vertex granulate behind front margin be- 
tween each eye and ocellus; length 3.0 
to 4.5 mm. Females of. ..38. Aphrodes 

3. Vertex nearly evenly rounded to front, 
with each ocellus about midway be- 
tween eye and apex of vertex, fig. 197; 
pronotum extremely, finely, transversely 
wrinkled: y-icsanrnt 40. Xestocephalus 

Vertex more flattened and _ distinctly 
angled with front, as in fig. 32; pronotum 
conspicuously, transversely wrinkled. . 

4. Each ocellus close to eye, about one-fourth 
distance between it and apex of vertex; 
width of vertex about one and one-half 
times its length, fe NG Bins aetna 

.39. Memnonia 
Each ocellus about one-half distance be- 

tween eye and apex of vertex; width of 
vertex nearly twice its length. Males 
(0) SPECS eae ee eae sara 38. Aphrodes 

37. STROGGYLOCEPHALUS Flor 

Stroggylocephalus Flor (1861, p. 210). 

Vertex produced, obtusely angled, trans- 

versely striate in front. Margin foliaceous, 

ocelli close to front margin. Elytra coria- 

ceous, each narrowly rounded at apex, 
coarsely punctate, appendix absent. 
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Only one northern species of this genus 
is known to occur in the United States. 

1. Stroggylocephalus agrestis (Fallen) 

Cicada agrestis Fallen (1806, p. 23). 
TVettigonia mixta Say (1825, p. 341). 

Length 6-7 mm. Grayish yellow to dara 
brown, frons black, finely irrorate with pale 
brown. Vertex striate in front, smooth at 

base. Pronotum transversely striate. Ely- 

along nervures, and 12 or more spots on 

each costa brown or blackish. The female 
is usually paler than male and with fewer — 

markings. Female seventh sternite concave, — 
notched at middle. j 

This species occurs in moist grassy areas 
from New York to Colorado. “a 

Illinois Records—Normat: March 27, 
1884, 22. Cary: grassy marsh, Noy. 26, — 
1946, Ross & Burks, 16,19. 

38. APHRODES Curtis ~ 

Aphrodes Curtis (1833, p. 195). 
Acucephalus Germar (1833, p. 181). 
Pholetaera Zetterstedt (1838, col. 288). 
Anoscopus Kirschbaum (1858b, p. 357). 

Fig. 32. Vertex obtusely angular, pro-— 
duced, in female usually tricarinate. Ocelli 
on front margin a little nearer the eyes than 
the apex. & 

Five species of this genus occur in the 
United States, all eastern in distribution. 
One species is known from Illinois. = 

1. Aphrodes albifrons (Linnaeus) 

Cicada albifrons Linnaeus (1758, p. 437). , 
Oe acne Donovan (1799, p. 87, pl. 288, 

apnea concinna Curtis (1837, pl. 633). 
Aphrodes testudo Curtis (1837, pl. 633). 
Pholetaera nigropunctata Zetterstedt (1838, 

col. 288). a 
Pholetaera livens Zetterstedt (1838, col. 288). 
Acucephalus interruptus Scott (1873, p. 264). 
Acucephalus polystolus Scott (1873, p. 265). 
Acucephalus circumflexus Provancher (1889, 

p. 282). £ 

Length 3-4 mm. Rather small, variable 
in color, yellowish to brown, front pale. — 
Female usually irrorate with black or © 
brown; male with white spots on elytra, 

often in the form of large blotches or trans-_ 
verse bands. In the male, the elytra are 
usually shorter, exposing the tip of the abdo- 
men. 

Female seventh sternite with posterior 

Gs. 
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margin broadly and angularly emarginate 
to a central short U-shaped notch. Male 

plates more than twice as long as _ basal 
width, convexly narrowed on inner margins 
to bluntly pointed apexes; inner margins 
contiguous, outer margins straight, causing 

plates to bend to a vertical position at 
apexes. 

This species ranges from New York to 
Wisconsin. It has an unusual habit for a 

member of the leafhopper group. Normally 
subterranean, it feeds for the most part 
upon grass roots. However, it has been 
swept from vegetation. Its distribution may 

be much wider than the records indicate. 
Illinois Records.—Many males and fe- 

males, taken June 9 to August 28, are.from 

Algonquin, Apple River Canyon State Park, 

Chicago, Dolson, Kankakee, Mokena, St. 

Joseph, Starved Rock State Park, Sun Lake, 
Urbana, and Waukegan. 

39. MEMNONIA Ball 

Memnonia Ball (1900a, p. 66). 

Fig. 198. In general form similar to 
Aphrodes, and with a convex sloping vertex, 

which has a rather thick margin. Ocelli on 
margin, distant from the eye. Face form- 
ing an acute angle with the vertex. Prono- 
tum as long as vertex, strongly and trans- 
versely wrinkled. Macropterous and bra- 
chypterous forms. 

Five species of this genus are listed for 

North America, but none of these has been 

taken in Illinois. Since two of them occur 
in the states just west of Illinois, and they 
are short grass species, it is possible they 
may be collected at some future time in 

Illinois. 

1. Memnonia consobrina Ball 

Memnonia consobrina Ball (1900a, p. 66). 

Length of male 3.0 mm., female 4.0-4.25 
mm. Resembling 4phrodes in general form 
and appearance. Vertex roundedly pro- 

duced, twice as wide between eyes as median 
length in female; vertex more pointed in 
male. Both macropterous and brachypter- 

ous forms are known. Female with vertex, 
pronotum, and scutellum green or yellowish 

green, elytra brownish or dark green, with 

nervures brown; face black to green, abdo- 
men black. Male shiny black, eyes pale; 

elytra each with three or four white spots in 
a row across anteapical cells. 
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Fig. 197.—X estoce phalus 

aspect of head and thorax. 

Fig. 198—Memnonia consobrina, dorsal as- 
pect of head and thorax. 

198 

pulicarius, lateral 

Female seventh sternite with 
margin shallowly emarginate, 

median blunt tooth. Male valve scarcely 
visible. Plates only about half as wide at 

base as preceding segment, about three times 

as long as basal width, narrowed to acute 

tips. 

This is a grass-feeding species that occurs 
on the prairie. It has been found abundantly 
in Colorado and Nebraska. 

posterior 

bearing a 

40. XESTOCEPHALUS Van Duzee 

Xestocephalus Van Duzee (18944, pp. 197, 214). 

Fig. 197. General form ovate, head nar- 
rower than pronotum, subconical, vertex 

convex, sloping. Ocelli on anterior margin, 
distant from eyes. Antennae close to eyes. 

Elytra appearing rugose, without appendix, 

and with several apical areolate spots. 

All of the species are small, usually not 

exceeding 4 mm. With few exceptions they 

are similar in color, and the genital struc- 
tures of all the species are quite similar for 

either sex. As a result they are difficult to 
separate. 

Peters (1933) and Knull (1944) record 
14 species in this genus for the United 

States, most of which are found in the East. 

Four species have been collected in Illinois, 

and at least two others may occur here. 

Key ro Species 

1. Vertex with distinct markings in the form 
of lines or spots 2 

Vertex without distinct markings, with 
areas of uniform coloration 3 

2. Pronotum brown, with a broad white 
transverse band on posterior half, fig. 
199 ‘ 1. coronatus 

Pronotum brown, marked with pale spots, 
without transverse band. é i 
Pees oir : 2. pulicarius 

3. Length 4.0 mm.; black in color sere 
3. piceus 
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Length not exceeding 3.75 mm.; brown or 
black. 

4. Black in color 

near apexes. 
Length about 2 mm....... 5. brunneus 

Vertex pale brown, often with faint mark- 
ings. Length 3 mm. or more.......... 

6. superbus 

1. Xestocephalus coronatus Osborn 

& Ball 

Xestocephalus coronatus Osborn & Ball (1897, 
p. 184). 

Fig. 199. Length 2.5-3.0 mm. Vertex 
roundedly produced, about half as long as 

basal width between the eyes. Color white, 
with a large brown spot encircling each 

ocellus and extending two-thirds the length 
of vertex, leaving a median white longi- 
tudinal area, which is slightly divided by a 
brownish crossband back of apex. Face 
pale brown. Pronotum one-third longer 

than vertex, dark brown, with a broad white 

transverse band on posterior half. Scutel- 
lum brown, apical half paler. Elytra brown, 

each with paler areas, especially on the 

apical third; portions of veins on clavus 

and corium white. 
This species is recorded from Iowa, Ne- 

braska, and Wisconsin. Although only one 

specimen has been taken in Illinois, the 

species undoubtedly has a wider distribu- 
tion in the state than this single collection 

indicates. 

Illinois Record—MarsuHat: Sept. 27, 
1934, Frison & Ross, 19. 

2. Xestocephalus pulicarius Van Duzee 

Xestocephalus pulicarius Van Duzee (18945, 
pp. 197, 215). 

Length 2.5-3.0 mm. Small, brown, with 
distinct and conspicuous pale markings. 

Vertex rounded, with fulyous apex; a 

yellow line next to each eye extending to- 
ward apex, and a yellow line on posterior 

margin from which two lines extend for- 

ward and curve on disc; pronotum as long 

as vertex. Elytra marked with many white 

spots. Female seventh sternite emarginate, 

with a slightly produced lobe on either side. 

Male plates tapered beyond the middle to 

obtuse apexes. 

Peters (1933) separated and described 

several new species of Xestocephalus. He 
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separated similis 

basis of a hooked process on the heel of the 

foot-shaped terminus of the style. In the 

from pulicarius on the — 

present series of Illinois material, there are 
all gradations of this process from the proc- 
ess in the form he has designated as puli- 

carius to the strongly produced process he 
illustrated for similis. If similis is a distinct 
form, the character of the style cannot ade- 
quately be used for the separation of these 
species. It is the writer’s opinion that puli- 
carius is a species with a great number of 
color variations that cannot be separated 
from one another by structural characters. 

This is the most common species of the 
genus in Illinois and occurs on herbaceous 

Fig. 199.—Xestocephalus coronatus. (From 
Osborn.) 

vegetation, especially at the edge of wood- 

land or in open wooded areas. 

from 

Utah. 

It ranges 
the eastern United States west to 

Illinois Records——Many males and fe- — 
males, taken March to November 13, are 
from Adair, Albion, Algonquin, Apple River 
Canyon State Park, Cave in Rock, Cham-— 
paign, Clayton, Danville, Dolson, Dongola, 
Dubois, Fulton, 

Havana, Herod, Hopedale, Horseshoe 
Lake, Kankakee, Karnak, La Grange, Mar- 

shall, Muncie, Oak Lawn, Oakwood, Olive 
Branch, Oquawka, Palos Park, Pere Mar- 
quette State Park, Pike, Pittsfield, Putnam, 

Rock Island, St. Anne, Sugar Grove, Tem- 
ple Hill, Thebes, Urbana, Vienna, Volo, 

Geff, Grand Detour, — 

White Heath, White Pines Forest State — 
Park, and Wilmington. 

3. Xestocephalus piceus Osborn 

Xestocephalus piceus Osborn (1928, p. 244). 

Length 4 mm. Mostly black, with apex 
of vertex and upper part of face dark 

brown; elytra with paler spots on each 
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Vertex about twice as 

long at middle as length next to eyes. Geni- 
talia not differing from those of other spe- 
cies in the genus. Pronotum a little longer 

than vertex. 
This species occurs in southern Ohio and 

may be taken in Illinois in future collec- 
tions. 

4. Xestocephalus nigrifrons Osborn 

Xestocephalus nigrifrons Osborn (1915, p. 
109). 
Length 3 mm. Mostly black, as in piceus, 

but with a black face and smaller in size. 
This species may be only a very dark form 
of pulicarius, which is quite variable in color 
pattern. Although nigrifrons has not been 
collected in Illinois, specimens that are con- 
sidered as nigrifrons have been found in 
Tennessee, and other specimens of this spe- 
cies might possibly be taken at some time 
in the southern portion of Illinois. It is also 

recorded from Maine. 

5. NXestocephalus brunneus Van Duzee 

oe brunneus Van Duzee (1907, p. 
2). 

Length 2 mm. Small, pale brown, with- 
out markings on the vertex. Vertex short, 

rounded, less produced than in pulicarius. 
Pronotum pale brown behind eyes. Each 
elytron dark at base, without spots, apical 
half paler, with spotted areas; quadrate 
spot on middle of costa, a smaller and 

darker one beyond this, and the apex broadly 
darker; two pale spots beyond the clavus 
along the sutural margin. Male genitalia 
similar in structure to those of other species 

of the genus. 
Specimens that are identified as of this 

species have been taken in Illinois from her- 

baceous vegetation. The range of this spe- 

cies is in the eastern United States. 
Illinois Records——AppLe River CAN- 

yon Srate Park: July 11, 1934, DeLong 
& Ross, 12; June 29, 1935, DeLong & 
Ross, 42. ErcHorn: May 11, 1935, Mohr, 
44,292. Grarron: along river, June 26, 
1934, DeLong & Ross, 12. SPRINGFIELD: 
June 12, 1935, DeLong & Mohr, 24, 2°. 
Urpana: June 20, 1915, 12 ; June 2, 1916, 

i; June 17, 1916, 446; Sept. 12, 1934, 
Rice, 1g. VIENNA: June 14, 1934, DeLong 
& Ross, 49. 
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6. Xestocephalus superbus (Provancher) 

Deltocephalus superbus Provancher (1890, p. 
339). 

Xestocephalus fulvocapitatus Van Duzee 
(1894b, pp. 197, 215). 

Length 3.5 mm. Pale yellowish to brown- 
ish, with faint markings on the head, median 

longitudinal line paler than remainder of 

head. Pronotum light brown, with numer- 

ous white spots. Scutellum with darker 
basal angles. Elytra light brown, with 
darker spots on apical and costal areas, each 

with two pale spots on claval suture. Geni- 

tal characters not different from those of 
other species of the genus. 

This species, common in Illinois on herba- 

ceous growth in open wooded areas, is dis- 
tributed through the eastern states. 

Illinois Records—Males and females, 

taken May 8 to October 2, are from Ald- 
ridge, Algonquin, Danville, Dolson, Don- 
gola, Dubois, Elizabethtown, Goreville, 

Hopedale, Marshall, Oak Lawn, Savanna, 
Urbana, and Wilmington. 

Subfamily ATHYSANINAE 

All the members of this group have the 
ocelli on or very near the front margin of 

the vertex and close to the eyes. The length 
and degree of thickness of the margin vary 

greatly among the genera. 
This subfamily contains about 90 genera 

in the Nearctic region, and it is the largest 
group in the Cicadellidae. Sixty-two genera 
are treated in this report. 

Key To GENERA 

1. Gena visible behind or below eye from 
dorsal view, fig. 200 be 

Gena not visible behind eye ‘from deel 
view, as in fig. 201 4 

Elytra each with one cross nervure be- 
tween first and second sectors; only two 
veinlets reaching costal margin, fig. 211 
beatae _.47, Japananus 

Elytra each with two cross nervures be- 
tween first and second sectors, as in 
fig. 214; numerous veinlets reaching 

costal margin ; 

3. Pale brown, with a broad pale yellowish 
longitudinal stripe extending from apex 

of vertex to apex of clavus; male aede- 

agus, fig. 241, without a pair of long 

slender processes 48. Scaphytopius 

Nm 

Brown or black, without a longitudinal 

yellow stripe from vertex to clavus; 

male aedeagus, figs. 300-325, with a 

dorsal process and a pair of long slender 

PYOCESSéS<.<+- se <== 49. Cloanthanus 
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Athysaninae heads and _ pronota 

Fig. 200.—Cloanthanus cuprescens, Fig. 205—Acurhinus pyrops. 
Fig. 201.—Remadosus magnus. Fig. 206.—Limotettix divaricatus. 
Fig. 202.—Tropicanus costomaculatus. Fig. 207.—Atanus perspicillatus. 
Fig. 203.—Lonatura catalina. Fig. 208.—A mplicephalus estacadus, 
Fig. 204.—Chlorotettix unicolor. Fig. 209 —Thamnotettix simplex. 

Fig. 210.—Gillettiella atropuncta. 

4. Clypeus broadest at apex and constricted 7. Elytra marked with ramose pigment lin 
at base or broadly constricted at middle, or vermiculate lines or merging sp 
@S AT Mes 2S ena Oo aay ea TS 6 or dots, as in fig. 217.) ee i 

Clypeus usually parallel sided, or nar- Elytra with various color markings but 
rowed at apex, not broadest at apex, as without ramose or vermiculate pigme 
i nles iter Marr Keri aes Seth an eH Seta Sn 5 markings... .2..).2 0S 

5. Elytra very short, exposing at least five 8. Markings on elytra in the form of a sadd 
abdominal segments, as in fig. 403; or broken band, fig. 229; vertex short, 
veins of each elytron, if not obscured, with an impressed transverse furrow 
reaching apex or only rarely with short just back of anterior margin...... 
cells at‘apex of elytron, asim figs 23iG, 6 Seles cee cps eee 82. Norvelli 
DOS GE cal ital, Cady: Peay sete teh ne eae leretae 18 Elytra without saddle markings, or vertex 

Elytra long, usually covering abdomen; without a transverse furrow........ 
at least one larger closed cell before 9. Vertex parallel margined and about foul 
apexsot each) ely.tronee pe eel eee 35 times as wide as median length, 

6. Costal margin of each elytron evenly P10) Wee area sak see 83. Remados' 
rounded to the straight inner margin so Vertex longer at middle than next to 
that apex appears pointed, fig. 212.... fig. 202, and not more than three tt 

Sarai 89. Acinopterus as wide as long. ..... 1... sae 
Apex of each elytron rounded, not pointed 10. Head at least as wide as pronotum. .. 

Mehajsdt tel ee lon ound ee soe Gener Reece ae Rae 7 Head narrower than pronotum...... 
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Athysaninae elytra. Abbreviation: “p” = postnodal cell. 

Fig. 211.—Japananus hyalinus. Fig, 221—Palus delector. 

Fig. 212.—Acinopterus acuminatus. Fig. 222—Latulus sayi. 

Fig. 213.—Davisonia major. Fig. 223.—Ficheriella florii. 
Fig. 214.—Aligia modesta. Fig. 224.—Flexamia inflata. 
Fig. 215.—Prescottia lobata. Fig, 225.—Unoka ornata. 
Fig. 216.—Exitianus obscurinervis. Fig. 226.—Polyamia weedi. 
Fig. 217—Paraphlepsius tenessa. Fig. 227—Hebecephalus cruciatus. 
Fig. 218.—Bandara johnsoni. Fig. 228. —Scaphoideus immistus. 

Fig. 219 —Menosoma cincta. Fig. 229. —Norvellina seminuda. 
Fig. 220.—Arundanus proprius. ~ Fig. 230.—A mplicephalus oshorni. 



. 

184 Ittinois NATURAL History SURVEY BULLETIN Vol. 24, Art. 2 

231A 232A 233A 

Ca 
234B 

238C 

237C 

235B 

oe 
2368 239D 240D 

Athysaninae. A, face; B, seventh sternite of female; C, elytron; D, lateral aspect of 

head and thorax. 

Fig. 231—Paraphlepsius optatus. Fig. 236.—Psammotettix striatus. 
Fig. 232.—Flexamia inflata. Fig. 237.—Athysanella acuticauda. 
Fig. 233.—Gillettiella atropuncta. Fig. 238.—Lonatura catalina. 
Fig. 234.—Colladonus clitellarius. Fig. 239.—Fieberiella florit 
Fig. 235.—Idiodonus kennicotti. Fig. 240.—Doratura stylata. 

11. Lateral margins of pronotum very short, 13. Head about three-fourths as wide as pro- 
eyes extending back almost to base of notum. Anterolateral margin of pro- 
elytra, fig. 202.... .84. Tropicanus notum strongly sloping to eyes. Elytra — 

Lateral margins of pronotum longer, eyes decidedly elongate. Male pygofers 
distinctly separated from base of elytra, each with a pronounced rounded apical — 
figs. 422, 423.......85. Paraphlepsius lobe. Female seventh sternite truncate, 

12. Vertex with two large black spots on with a median narrow incision, figs. 
margin. Male plates, fig. 242, deeply OI SV Aas etek Coe >. 8,0 87. lowanus 
notched on outer margins............ Head only slightly narrower than pro-— 
ire 5 ee 79. Orientus notum; anterolateral margin of pro- 

Vertex without marginal spots; male notum less sloping to eyes, as in fig. 422. 
plates not notched on outer margins. . . Elytra rather short and broad. Male 
EORTC ee aera Ts ciety cue 13 pygofers without apical rounded lobes, 
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fig. 428. Female seventh sternite ex- 
cavated or broadly notched, fig. 428. . 
AGO ACS 15 I .86. Texananus 

Claval veins of each elytron obliquely 
angled with commissural margin, as in 

Elytron without supernumerary veinlets 
along claval suture, fig. 228........ 16 
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16. Male plates long and attenuated, figs. 
280-286; one or two veinlets arising 
from outer anteapical cell and reaching 
costal margin =F , 

43. Osbornellus 
Male plates variable, not attenuated; two 

to four veinlets arising from outer an- 
teapical cell, fig. 228...... 17 

17. Male plates, fig. 246, gradually tapered to 
bluntly pointed apexes, almost as long 
as pygoters, and reaching to tip of anal 
tube. ... ete. 

a 

Athysaninae male genitalia. 4, ventral aspect; B, lateral aspect. 

Fig. 241.—Scaphytopius elegans. 
Fig. 242.—Orientus ishidae. 
Fig. 243.—Fieberiella florii. 
Fig. 244.—Paluda mella. 

Fig. 245.—Macrosteles divisus. (Re- 

drawn after Dorst.) 

Fig. 246.—Lonenus intricatus. 

Fig. 247.—Doleranus vividus. 
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19, 

20. 

Nm ins 

in) Ww 
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Male plates, figs. 248-279, much shorter, 
not reaching anal tube............... 
yes See ..41. Scaphoideus 

Vertex very narrow and conical, one and 
one-third times as long as width be- 
tween eyes, fig. 210; antennal fossa 
touching eye, Ae: D8SA sho vite pasha Stee 

Vertex equal to or less than width between 
eyes, as in fig. DOOR eek aan oe 19 

Anterior margin of vertex sharply angled 
with front, the apex slightly turned up, 
hes DAO Dele er eke ee 69. Doratura 

Anterior margin of vertex bluntly angled 
onoundedstomnontacs rye ile 20 

Wing veins usually ialabisiotalete ns og bale = 21 
Five distinct veins, an outer one forked 

near middle, fig. Chop Rega hel ee 
Fee HN oe eaten Neer 71. Athysanella 

Color uniformly straw yellow; antennal 
fossa touching eye or extremely close, 
as in fig. 233.4; vertex conical, fig. 203. . 
BN Sed doo erat c 56. Lonatura 

Body black or bicolored; antennal fossa 
separated from eye by at least half its 
_width; vertex eal rounded, fig. 403 

70. Driotura 
Dark straw colored above, the entire 

dorsum covered with many very small 
brown dots; outer anteapical cell, fig. 
223, divided, with one to three cross- 
veins reaching costal margin from an- 
terior cell; front margin of vertex thin 
and sharply angulate, fig. 239D....... 
ces ain Ren VS CRE go, 88. Fieberiella 

Color variable but without small brown 
dots; outer anteapical cell usually en- 
HIPC waSwn hens) aes eres eee tare 23 

Four or more crossveins reaching costal 
margin from outer anteapical cell and 
outer branch of the first sector, figs. 214, 
PANT SALTS Dat Nageelin eden s Meir wir ee 24 

Two crossveins reaching costal margin 
from outer anteapical cell and none 
from outer branch of first sector, as in 
EADIE USA nS poe cae dese a7 

Vertex narrowly and transversely de- 
pressed behind anterior margin; numer- 
ous crossveins on discs of elytra next to 
each) clavall veiny ties 295.0 0. ase an wen 
Pein UNM tod ee i 80. Mesamia 

Disc of vertex flat, slightly depressed but 
not narrowed behind margin, fig. 298; 
elytra without crossveins next to each 
claval vein........ 46. Platymetopius 

Costal veins conspicuously expanded on 
margin, fig. 219. .78. Menosoma 

Costal veins even in width, scarcely at all 
expanded on margin, fig. 214.......... 

ene aarti eeccilo'rsin 81. Aligia 
Vertex nearly acutely angled with front 

and with a slight transverse depression 
behind apex ia) hae renee 28 

Vertex more bluntly angled with front 
and without depression behind apex. . 

Vertex finely ‘and longitudinally striate; 

20. 

30. 

SUle 

33% 

34. 

35. 

36. 

Srp 

38. 

39. 

pronotum finely and transversely striate 
savalnd a Sonne kas Soe eee 91. Eutettix — 

Vertex and pronotum smooth and without ‘ 
Striaee:' 4:44; othe Sa ee 90. Bandara ~ 

Side of pronotum behind eye extremely 
Narrow, fig. 207.2: 94. Atanus 

Side of pronotum behind eye at least as 
wide as posterior tibia at base, fig. 204 ‘ 
UNG 6) bur naira ate dee 303 

Width of vertex more than twice its median _ 
length, fig. 204, and generally more 
rounded’ to front. |e e eee hil 

Width of vertex not more than twice its 
median length, fig. 463, and generally ~ 
more flattened and angulate with front — 
wale vials na hee ee ne 33 

Color generally uniformly green or straw 
yellow, and not sharply contrasting on ; 
dorsum or with dark spots on vertex... 
Pe PON ea he, 2 92. Chlorotettix — 

Colors usually sharply contrasting, or : 

¥ 
: 

nearly uniformly dark brown, with dark 
Spots on Vertex... = 0) au eee 32 

Female seventh sternite, fig. 234B, ex- 
cavated, with a long spatulate process 
at middle of excavation; elytra dark — 
brown, with a yellow saddle spot on ~ 
each clavus, fig. 465 (Illinois species)... 
os SERIES Ne alate eee 99. Colladonus a 

Female seventh sternite, fig. 235B, pro- 
duced on posterior margin and with a % 
slight median incision; elytra variously — q 
colored) i. ws euee ee eres . Idiodonus 

Anterior margin of vertex on black spots 
or bands, figs. 462, 463....96. Cicadula _ 

Margin of vertex without black spots or ~ 
bands 0505) ee ee 34 3 

Male plates, fig. 244, each with dorsal 
blunt spine on apical half; each pygofer 
terminating in a bladelike process as 
long as basal portion....... 97. Paluda — 

Male plates each without dorsal spine, 
as in fig. 247; each pygofer rounded or 
angled... 3.4... 0.0 35 

Seventh sternite of female deeply and a 
ui 

—- 

5 Peal! 

sinuately emarginate; outer margin of 
male plate, fig. 247, sinuate before apex 
MPa start kee eee iiss 93. Doleranus 

Seventh sternite of female slightly emargi- 
nate or a little produced; outer margin ~ 
of male plate, fig. 461, evenly curved to ~ 
APEX A! on cess oh eu ete 95. Elymana 

At least pronotum and elytra entirely 
black; outline of veins indistinct on 
discsof elytrac).c Jee es 

Pronotum and elytra not entirely black; ft 
outline of veins usually distinct...... 38 

Vertex bluntly angled; head wider than — 
pronotum, fig. 409........ 74. Ophiola _ 

Vertex almost evenly rounded; head and ~ 
pronotum subequal in width, fig. 403.. 
le Lotta ee eae 70. Driotura — 

Color pale green, with a large isolated — 
dark spot in middle of each elytron.... 
Wala 3 eee ae ae eee 51. Flexamia 

Color variable and without isolated black 
SPOGs one gre Wie datety lag he aa ete ee 

Elytra with a large irregular brown X- 
shaped mark, the lower arms joined on 
suture by an ‘irregular band... 7 3 

Ae Oe 

Via ul sae hae an eed oa 45. Sanctanus 

5H 
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40. 

43. 

45. 

47. 

48. 

49. 

50. 

51. 

52. 

Elytra without X-shaped mark........40 
Elytra milky white, with three complete 

brown to black cross bands, one at base, 
a median band, and a subapical one, 
nes ee eee es 64. Unoka 

Elytra with not more than two cross bands 

RSDCTTOLUTI 8 oat -8 ne tym ste 7:48 
Vertex longer than wide and with two 

longitudinal stripes anterior to median 
pronotal pair, fig. 327... 51. Flexamia 

Vertex wider than long, with two rounded 
spots anterior to median pair of pronotal 
stripes, figs. 392, 394. . .68. Commellus 

Dorsum with a single broken longitudinal 
dark band extending from apex of vertex 
to apex of clavus; entire end of each ely- 
tron with wide appendix. .51. Flexamia 

Dorsum without a single median band; 
each elytron with appendix variable. . 44 

Inner sector of each elytron not forked and 
with only two anteapical cells, fig. 213. 
ere. Pe cine Say 68 

Inner sector of each elytron twice forked, 
forming three anteapical cells, as in 
iTV. UPI SNR or a a a 45 

Elytra each with two or more crossveins 
between first and second sectors, as in 
iia. GL) ee ee eee ee 46 

Elytra each with not more than one cross- 
vein between first and second sectors, 
“oS TARTS er 59 

Vertex fully twice as long as wide and de- 
pressed on each side of apex below 
margin, fig. 205........ 50. Acurhinus 

Vertex much less than twice as long as 
wide and convex on each side of apex 
BeIBEMALE NUE chert cise ia bacon 47 

Usually four to eight crossveins on each 
Glayus, asin fig: 226... 323.3. .. 48 

Usually not more than one to three cross- 
veins on each clavus......... eect: 

Length usually exceeding 4 mm.; vertex 
about one and one-half times as wide as 
long, fig. 208...... 60. Amplicephalus 

Length usually less than 3 mm.; median 
length of vertex and width subequal. 
“ola i a 54. Polyamia 

Central anteapical cell divided, fig. 220; 
apical cells sometimes very short... . 50 

Central anteapical cell not divided, fig. 
224; apical cells usually longer. . 52 

Inner apical cell of each elytron with a 
dark spot inside the posterior angle, 
op 2 ee .53. Palus 

Inner apical cell of each elytron without a 
spot inside posterior angle, although 
veins may be marked with fuscous, fig. 
LU. 225 i ar Sey ti 

Length usually 4 mm. or more; disc of 
vertex flat or even slightly depressed. . . 

61. Arundanus 
Length usually less than 3 mm.; disc of 

vertex convex......55. Deltocephalus 
Costal region of each elytron with strongly 

reflexed veins arising from outer an- 
teapical cell and reaching costal mar- 

DeLonc: LEAFHOPPERS OF ILLINOIS 

54. 

55: 

56. 

58. 

60. 

6l. 
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gin, fig. 224; head with a small de- 
pression behind apex. ... .51. Flexamia 

Costal veins usually at most only slightly 
angulate forward from outer anteapical 
cell, fig. 221; head without depression 
behind apex, although it may be some- 
what flattened between eyes 53 

Color above uniformly straw yellow, or- 
ange, or brown, and without markings, 
fig203:).... ti. < suc 6. ss 2568 Lonatura 

Color variable but always with additional 
markings on head, pronotum, or elytra 

Inner apical cell of each elytron with a dis- 
tinct dark spot inside posterior angle, 
fig. 221; vertex usually with a pair of 
longitudinal broken stripes, figs. 345- 
347; usually a dark spot on margin of 
elytron in front of costal veinlets....... 

DR si Seed 53. Palus 

PEN mS dd ee ea ee i oo 
Appendix of each elytron very narrow and 

extending only slightly beyond posterior 
angle of inner apical cell, fig. 222; elytra 
usually broader at or near apex of each 

Daca Og TELE ry ca a RA ht eter yee 56 
Veins of elytra, especially in apical region 

and on each clavus, heavily and nearly 
uniformly margined with black or 
brown, fig. 227.....57. Hebecephalus 

Veins of elytra unmargined with black or 
brown, or only irregularly so........ 57 

Vertex bluntly angled and slightly con- 
vex, fig. 368. .55. Deltocephalus 

Vertex generally more acutely angled, and 
flat or even a little depressed. .......58 

Male plates, figs. 378-385, decidedly larger 
than valve; female seventh sternite, 
fig. 386, notched, produced, or with 
teeth, not simple on posterior margin. . 

.58. Laevicephalus 

236B, usually broadly and concavely 
rounded. . ...59. Psammotettix 

Appendix of each elytron extending broad- 
ly around entire apex, fig. 216....... 
“Ait BS eee ...72. Exitianus 

Appendix, if present, not extending beyond 
middle of apex of elytron, as in fig. 230. . 

at middle than next to eyes, and less 
than one-half its width between eyes, 

middle than next to eyes, and equal to 
or more than one-half its width be- 
tweenleyes; fig, 399") 8.20 2192.2 - aielbz 

Color bright green; elytra with white 
areolar spots; vertex unmarked ; 

75. Opsius 
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63. 

64, 

65, 

66. 

67. 

68. 

69. 

71. 
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Color more yellowish or dull green to 
brown; vertex with a transverse brown 
band fig. 2062... 14265 76. Limotettix 

Vertex longer than or equal in length to 
width between eyes, as in fig. 395... .63 

Vertex distinctly shorter than width be- 
tween eyes, as in fig. 397............ 64 

At least some of apical wing veins brown; 
head equal in width to or slightly nar- 
rower than pronotum, figs. 395, 396.. 
hihi aisha enioke OZ a SLirellas 

Veins uniformly yellow or greenish; head 
distinctly wider than pronotum....... 

65. Unerus 
Pronotum with a very distinct shiny black 

transverse band on basal half behind 
head, fig. 397........63. Amblysellus 

Pronotum without distinct band, although 
often with faint to distinct transverse 
Littes sess Witten. cre eect roa a Wee a 65 

Color above uniformly pale green; vertex 
with four black spots, in addition to 
dark ocelli, close to front margin, fig. 
SOs rege ie 62. Graminella 

Color usually some shade of brown or 
straw yellow and sometimes with faint 
to distinct transverse bands or lines on 
VERLEX aay Ouro 

Vertex uniformly yellowish and with a 
narrow dark band behind front margin 
reaching from eye to eye, fig. 208...... 
ae ea eee, 60. Amplicephalus 

Vertex marked or unmarked but without 
narrow band behind front margin... .67 

Vertex and pronotum with irregular or 
sinuate transverse black to dark brown 
lines; fig-:409)) a 74. Ophiola 

Vertex and pronotum sometimes obscurely 
marked with darker spots but without 
transverse ines. 008 ee 68 

Vertex distinctly angled and twice as long 
at middle as length next to eyes, fig. 
209; body slender, more than three 
times as long as wide; elytra covering 
abdomen..........77. Thamnotettix 

Vertex more bluntly angled and at middle, 
not more than one and three-fourths 
times length next to eyes, fig. 405; body 
usually broad, less than three times as 
long as wide; elytra often short, expos- 
ing apex of abdomen...... 73. Euscelis 

Vertex sharply angulate and much longer 
than width between eyes; each eye 
longer than distance between eyes, fig. 
210; appendix of each elytron extend- 
ing completely around apex........... 
ord unkthes aoe ed a ee 66. Gillettiella 

Vertex usually more bluntly angulate to 
evenly rounded and never more than 
width between eyes, as in figs. 466, 472; 
appendix of each elytron not reaching 
beyond#apicallicel lumina eae 70 

Vertex longer at middle than next to eyes, 
figs. 472-477. ... PL rae 

Vertex almost parallel margined, figs. 466- 
468. . ae 100. Davisonia 

Ovipositor greatly extending beyond py- 
gofers; each male pygofer without notch 
or process on posterior margin 
so cudnt nits ..71. Athysanella 

Ovipositor extending only to apex of each 
pygofer; male pygofer with notch or 

Vol. 24, Art. 2 

process on posterior margin, as in fig. — 
245 B ee cw. bug So 72 

72. Each male pygofer faintly notched on 
posterior margin...... 101. Sonronius — 

Each male pygofer with a small finger-like — 
process on posterior margin, fig. 245B.. 
= sania ath ee hel aa 102. Macrosteles 

41. SCAPHOIDEUS Uhler 

Scaphoideus Uhler (1889, p. 33). 

Fig. 228. Vertex produced, triangular, 

flat above, bluntly angled. Outer anteapical 
cell of each elytron oblique, the basal por- 
tion of which bears two or three oblique 
veinlets to costa. Practically all the species 
of the genus have rather conspicuous color 
markings. The commissural line is usually 
marked with a white stripe, which is vari- — 
ously broken by dark coloration and in most 
species forms a specific recognition color 
pattern. “ 

Insofar as records go, the species of the 

genus seem to occur frequently upon rank 
growing herbaceous vegetation, such as 
Solidago and Aster, especially in open wood- ~ 
land and similar habitats. r 
DeLong (1939a) reviewed the species of © 

Scaphoideus and recorded 46 species as oc- 
curring in the United States. Nearly all of — 
these are found in the eastern United States, 

and 31 species are known from Illinois. 

wr 

Key To SPECIES 

Females. ....02 0...) se 3357 
2. Usually small, narrow, length not exceed- — 

ing 6 mm. Plates only slightly narrowed — 
apically, apexes broadly rounded, as in 
fig. 248 

Usually larger, robust, length over 6 mm. 
Plates broad at bases, gradually narrowed 
to inner margins, apexes bluntly or 
sharply angled, as in fig. 271........ 4 

3. Dorsal process of aedeagus in lateral view 
with a long slender basal portion, bi- 
furcate at apex, as in fig. 250; ventral — 
portion usually much longer than dorsal 

c 

of small terminal processes, as in fig. 
257; ventral portion shorter than or ~ 
only slightly exceeding dorsal process 

4. Claval areas of elytra brown, almost uni-~ 
colorous, without spots or pale areas, 
veins inconspicuous...............-: EI 

Claval areas of elytra spotted or with pale 
areas, veins Conspicuous i 

5. Aedeagus, fig. 248, in lateral view broad-— 
ened at apex and directed dorsally.... 
ets ele ae Seas 31. luteolus » 

Aedeagus, fig. 250, narrower, pointed at 
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TERGATUS 

249A 
CINEROSUS 

eh 

TERGATUS 

yee 

252A 

CAMURUS 2538 

a= 
SS) IMMISTUS 

io 

DILATUS 

NIGRELLUS 

259A | 

MELANOTUS 
PULLUS 

261A 262A 
SENSIBILIS SENSIBILIS FLEXUS FLEXUS 

Figs. 248-262.—Scaphoideus, male genitalia; both internal and external structures shown. 
A, ventral aspect; B, lateral aspect. 
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6. 

9. 
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apex and curved slightly ventrally. ... 
areits fn Merete MIRPL eURE 1. tergatus 

Elytra transversely banded, milky white, 
faintly marked with brown almost to 
apex of each clavus; dark brownish 
band across apex of clavus; apexes of 
elytra smoky... _....29. obtusus 

Elytra not distinctly banded, entirely 
Dale ordnottled= auc cei naees ae i 

Elytra pale in color, veins dark; dorsal 
portion of aedeagus, fig. 249, with a 
median tooth between anterior and 
posterior terminal processes; ventral 
portion of aedeagus in lateral view 
broadened on apical half, apex curved 
ventrally, and pointed an eae 

dorsal portion of aedeagus without me- 
diannapicalitoo this entertains 8 

Ventral process of aedeagus narrow, ta- 
pered\at-apex,.as im tig. 25200... eee 

Ventral process of aedeagus broader, or 
enlarged at apex, or both, as in fig. 254 

Ventral aedeagus process, fig. 253, narrow 
throughout its length, apex gently 
curved ventrally........27. immistus 

Ventral aedeagus process, fig. 252, en- 
larged at base of dorsal process, tapered 
to slender apex, which is strongly 
curved: ventrally s.r eames. 7. camurus 

Face pale in color, often marked with dark 
ALCS FAD OVENS. aN ens each eee 11 

Face black or smoky, bordered with brown 
or black, dark arcs sometimes concealed 
by coloration, or arcs pale.......... 13 

Aedeagus, fig. 254, enlarged just before 
bluntly pointed apex....... 11. auctus 

Male aedeagus not enlarged at apex, as in 
LIB 20M as oesey a pee eee ae te eee 12 

Pygofers truncate at apexes; aedeagus, fig. 
256, slightly curved downwardly at 
APEX rae cies ne nd Tee 6. curvatus 

Pygofers rounded at apexes; aedeagus, fig. 
255, one-fourth longer, more narrowed 
ALADEXsay wet eerste, Waeteey A 5. dilatus 

Face entirely black, except for a small 
white spot just below apex, arcs absent 

Rea 24. melanotus 
Face smoky to brown, with conspicuous 

arcs on upper portion............-! 14 
Elytra rather uniformly dark in color; 

scutellum conspicuously pale, dark only 
InubaSalyanplesnen. ier ee nen nee 15 

Elytra with numerous pale markings or 
areas; scutellum with dark markings 
other than on basal angles.......... 

Aedeagus, fig. 258, with ventral portion 
enlarged at junction of dorsal process 
and again at apex, the latter curved 
ventrally and bluntly pointed.......... 

epciitaae 10. pullus 

form in size throughout, apical portion 
curved ventrally, apex truncate, with a 

PNG 

22% 

23% 

24; 

25; 

oBacy retieke sista sul Tae 8. flexus 
Pygofers more elongate, bluntly pointed; 

ventral portion of aedeagus, fig. 260, 
narrowed on median half, apex obliquely — 
sloping, with a pointed tooth on upper — 
margin and an elongate, more acutely — 
pointed ventral apex.......... 9. radix — 

Face black or dark brown, with pale arcs — 
beneath margin of vertex; dorsal portion — 
of aedeagus, fig. 257, constricted just 
before divergent apical processes...... 
WES andes ty cea ae 14. nigrellus — 

Face pale, often conspicuously yellow and 
with dark arcsihsn. Aiea 13 

Entire dorsal surface pale; veins dark, a 
few dark markings on elytra; apexes of 
elytra brown or smoky. ..30. opalinus — 

Darker in color, brownish or heavily — 
marked with brown................ 199 

Vertex and scutellum conspicuously light, — 
faintly marked; elytra dark brown to — 
black, white commissural spot on each 
elytron conspicuous; ventral portion o 
aedeagus, fig. 264, very short......... , 
ih pos Wabasha ee 4. scelestus 

Vertex and scutellum darker or more 
heavily marked; commissural spot on — 
each elytron not conspicuously whit 
ventral portion of aedeagus longer, as 
fig 275)... as oa cee cee 2 

Ventral aedeagus process, fig. 275, not as 
long as dorsal process; apex of each ~ 
pygofer rounded......... 25. littoralis 

Ventral aedeagus process, fig. 265, longer 
than dorsal process; apex of each pygofer — 
more pointed,............ 13. diutiu 

Orange yellow or orange red in color... 
Some shade of brown, marked with da 

brown or black. 2 .<¥ 22.955) 
Length not over 5 mm.; vertex almost 

uniform orange yellow, without median 
transverse band; margin of vertex white, 
with a black marginal line above and 
another below............ 12. baculu 

Length more than 6 mm.; vertex whi 
to yellow, with an orange transver. 
band).82- 2 aicnce Renee 33. ochraceou 

Pygofers unusually long, narrowed, an 
rather sharply pointed apically, as 
fig: 27300 a Aer 

Pygofers normally produced, rounded, 
truncated ...2).)0.°-.. - 2) ee 

Aedeagus, fig. 276, in ventral view with 
broad processes that bear large chelate- 
like structures at apexes....18. chelus” 

Aedeagus, fig. 273, in ventral view with 
processes that taper to form long slend 
apically curved structures that cro 
eachvothets see sae roenne 16. elongatu: 

Aedeagus, fig. 270, in lateral view wi 
basal portion decidedly wider tha 
apical por Hloniset sine 2. friso: 

Aedeagus in lateral view with basal po 
tion not wider than apical portion... 

Apical processes of male aedeagus, fit 
267, in ventral view appearing fla 
about the same width throughout, even 
ly curved, rather abruptly narrowed to 
pointed apexes. 4..... sen . mer 

Apical processes of male aedeagus — 
ventral view unevenly curved or gradu- 
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Fig. 263. Scaphoideus 
aspect, and, B, lateral aspect of male genitalia, 
both internal and external structures. 

27. 

major. A, ventral 

ally tapered to more acutely pointed 
EVDLS 225). cece DER UI ORD ae Ste Th 

Apexes of ventral processes of aedeagus 
in ventral view long, slender, crossing 
each other, tips directed laterally, as in 
Lo Tc. i ita 28 

Apexes of ventral processes of aedeagus 
usually blunt, or if acutely pointed they 
are directed caudad and not crossed at 
apexes, asin fig. 269). :..2...... eo 

Vertex bluntly angled, almost rounded, 
heavily marked with black; transverse 
bands of vertex black... .22. nigricans 

Vertex more strongly produced, marked 
with brown; transverse band on vertex 
some shade of red or orange........ 29 

Aedeagus, fig. 278, widened near base in 
ventral view, gradually tapering to long 
BIPNMErADEX ss f04 os a cles 19. transeus 

Basal two-thirds of aedeagus, fig. 268, 
about the same width in ventral view, 
apical third gradually tapering........ 
| Soe to ee 15. torqus 

Aedeagus, fig. 269, with ventral processes 
in ventral aspect unevenly curved, 
apexes bluntly pointed; male plates 
long and narrow _.17. cylindratus 

Ventral processes of aedeagus rather 
evenly curved, apexes acutely pointed; 
male plates shorter and broader, as in 
(is, Teg ae oe een ieee eee 31 
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31. 

33. 

35. 

36. 

38. 

Sh 

40. 

41. 

43. 

44. 
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Ventral processes of aedeagus enlarged on 
Inner margins about one-third the dis- 
tance from their apexes, outer margins 
straight, as in fig. 277...... eran 

Ventral processes of aedeagus, fig. 266, 
not enlarged between base and apex, 
apical fourth gradually narrowed and 
curved slightly inwardly to sharply 
pointed appressed apexes... .32. minor 

Ventral portion of aedeagus, fig. 277, one- 
half longer than connectives; dorsal 
aedeagus process broad at base and 
with short thick apical portion, which is 
rounded at apex and bears a conspicuous 
dorsal spine ......20. densus 

Ventral portion of aedeagus, fig. 263, only 
slightly longer than connectives: dorsal 
aedeagus process semicircular and ta- 
pered to apex, which is blunt, slightly 
enlarged, and bears a small dorsal spine 
ane ..... 21. major 

Vertex orange or with a bright orange 
transverse band......... ee hain 

Vertex brown or marked with brown. . .35 
Face and vertex almost uniform orange 

Eeaehae diction arta 12. baculus 
Vertex pale, with a bright orange trans- 

verse band; pronotum and scutellum 
mottled with orange. ..33. ochraceous 

Elytra appearing banded, each with an- 
terior portion almost to tip of clavus 
white, posterior portion dark brown. 
AO gee ee .29. obtusus 

Elytra not appearing banded... . 
Elytra almost plain brown in color, each 

with a few pale markings........... 37 
Elytra light in color, or each with numer- 

ous pale markings........... Pees ss 
Elytra uniform brown, without dark mark- 
Desa ‘ .....31. luteolus 

Elytra brown, each with a few dark mark- 
ings on clavus. ......1. tergatus 

General appearance light gray or white, 
with few dark markings es) 

General appearance brown, mottled with 
tO 

a few dark 

OHS Riek aires 23. cinerosus 
White, elytra without dark veins and with 

a few pale spots ...30. opalinus 
Face usually dark brown to black 41 
Face usually pale, light brown, or dusky 
tk eae : Se ee 

Vertex sharply pointed, heavily marked 
with black, and with a broad black 
bands. 0 eae ...14. nigrellus 

Vertex more bluntly angled, marked with 

spots on elytra 

brown; transverse band brown or 
tawny.... : ; ie Teh 2? 

Transverse band of vertex broad, brown 
in color .. 6. curyatus 

Transverse band narrow, pale tawny in 
color. Dep aa ..24. melanotus 

Transverse band on vertex usually nar- 
row i 

Transverse band on vertex usually broad, 
often involving posterior half of vertex 
Heine Sica A es : teases 49 

Face pale yellow; vertex, pronotum, and 
scutellum pale; narrow pale band on 
UenLS Seperate area 4. scelestus 
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264A 

SCELESTUS 

268A 
TORQUS 

FRISONI 

FRISONI 

ELONGATUS BACULUS LITTORALIS ciel 
ud 

Figs. 264-275.—Scaphoideus, male genitalia; both internal and external structures show 

A, ventral aspect; B, lateral aspect. 8 
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45. 

46. 

48. 

49. 

Face usually pale brown or dusky; pro- 
notum or posterior portion of pronotum 

45 
. 46 

Length usually 6.0 mm. or more ..48 
Anterior half of pronotum usually pale; 

band on vertex tawny, appearing to 
lack a middle toothlike marking. . 
ee eo Pa Sos wins, 24-6 10. pullus 

Pronotum usually brown; vertex band 
with a central toothlike marking... .47 

» Vertex band brown............ 9. radix 
Vertex band tawny... -11. auctus 
Vertex short, almost rounded at apex, 

conspicuously marked with black...... 
| beeen Eee: ..022. nigricans 

Vertex bluntly angled at apex... es 
. | eee 17. cylindratus, 18. chelus 

Length 6.5 to 7.0 mm.; female seventh 
sternite produced and angled at middle, 
lateral angles absent... .26. productus 

oS 

53. 
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Length smaller, or with lateral angles 
conspicuous 5 50 

Marginal black line above apex of vertex 
heavy, usually broken at middle and 
intensified either side of break; line 
often reduced to spots ae 

Marginal line usually narrower, continu- 
ous at margin, not heavier at apex... 54 

Length less than 6 mm. 52 
Length 6 mm. or more 53 
Basal half of vertex usually brown; elytra 

heavily marked with brown F 
: : , 32. minor 

Basal half of vertex usually pale; elytra 
with lighter brown markings 
Eisve : 19. transeus 

Vertex sharp pointed, ends of broken 
marginal line usually reduced to spots 
at apex 15. torqus 

Vertex more bluntly angled, ends of broken 
marginal line usually reduced to spots 

279A 

NIGRICANS 
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which often merge with projecting base, in ventral view separated near base, 

tooth on ST ean band ie ae ae = almost contiguous near middle, then again — 
frisoni. 20 sree 16 sleuecere separated and crossing each other so that 

54, Length aA ghee Sy eines Sain ects 55 the apical fourth of each is directed later- 
Length 5.5 mm. or more. . 

5. dilatus, 7. camurus, 28. sensibilis 
55. Toothlike mark on transverse band minute 

Fee 13. diutius, 27. immistus 
Toothlike mark on transverse band larger 

8. flexus, 25. littoralis 

l. Scaphoideus tergatus DeLong 

Scaphoideus tergatus DeLong (1939a, p. 45). 

Length 5.5-6.0 mm. Similar to luteolus, 
but elytra more spotted with pale areas. 

Vertex white, with a very narrow marginal 

line, slightly interrupted at middle, and with 

a broad testaceous transverse band between 

anterior margins of eyes; band scarcely pro- 

duced at middle. Pronotum testaceous, with 

a white transverse band on middle. Each 

elytron dark brown, with a few pale areas; 

veins on clavus indistinct, veins on corium 

and costa brown, apical portion black. 

Female seventh sternite with apical third 

of posterior margin produced in a short 

broad rounded black tooth. Male aedeagus, 
fig. 250, in lateral view with ventral portion 

narrow, widened at junction of dorsal por- 

tion; apex gradually narrowed to pointed 
tip, which is slightly curved ventrally. 

This species is known only from Illinois. 

A few specimens were taken in low flood- 

plain woods in a very moist habitat. 

Illinois Records.—JONESBORO: state 
forest, July 31, 1934, DeLong and Mohr, 
1g, 19. Havana: Aug. 30, 1917, 19. 

2. Scaphoideus frisoni DeLong & Mohr 

Scaphoideus frisonti DeLong & Mohr (1936, 
ps O75!) 

Length 6 mm. Vertex white, with dark 
line above front margin interrupted at mid- 

dle and widened either side of apex. Trans- 

verse fuscous band with central portion 

produced, ends sloping anteriorly. Scutellum 

pale, basal angles darker. Elytra white, 
mottled with brown, veins and apex of each 
dark brown. 

Female seventh sternite broadly and 
roundedly produced and slightly keeled at 
middle. Male plates about as long as com- 
bined basal width, convexly rounded on 

basal portion, concavely rounded to form 

blunt pointed apexes. Aedeagus, fig. 270, 

with a pair of long processes arising near 

ally and is slender and tapered at apex. — 
A broad dorsal tooth on apex of each pygo- 

ter. 

This species was found on herbaceous — 
plants in woodland areas in northern IIli- 
nois. Its distribution in the United States 
is decidedly northern. 

Illinois Records.—ANTIOcH: Aug. 24, 
1935, DeLong & Ross, 12. PALos PARK: — 

Aug. 8, 1935, DeLong & Ross, 12. $ 

3. Scaphoideus merus DeLong & Beery 

Scaphoideus merus DeLong & Beery (1936, p. 
336). ‘i 
Length 6.5-7.0 mm. Resembling carin- 

atus Osborn (1900a, p. 201) in size and — 
general appearance but with distinctive male 
genitalia. Vertex strongly produced, apex 
bluntly angled, almost as long at middle as — 
basal width between the eyes. Face pale, 

with two heavy dark bands below margin ~ 
ot vertex. Marginal line above vertex — 
broken at middle and widened on either side — 
of apex; median transverse band on vertex 

decidedly notched either side of central an- 
terior produced portion, causing it to appear — 
trilobate anteriorly. Pronotum and scutel- — 

lum dark brown, mottled. Elytra white, — 
washed with pale brown; veins, margins at — 

apexes, and a spot on center of each clayus 
dark brown. ‘ 

Female seventh sternite with prominent — 
lateral angles, posterior margin black, ~ 
almost truncate, slightly emarginate either — 
side of middle. Male plates short and 
broad, length equaling combined basal — 
width, convexly rounded to form blunt — 
apexes. Styles, fig. 267, abruptly narrowed ~ 
at two-thirds their length to form narrow — 
processes that are bent strongly outward — 
and produced. Aedeagus’ in ventral view 

with a pair of short broad flat processes — 
arising near the base, curved so as to leave 

an opening between them at base, but over- 
lapping at apexes; dorsal process with the — 
apical portion rather broad, rounded at 
apex, and with a dorsal pointed tooth. 

This species has previously been recorded 

from the District of Columbia and Penn- 
sylvania only. 

Illinois Records.—J ustTicE: in woods, 
July 23, 1937, Mohr & Burks, 24. Sky 

ee ie te al 

; 

nae: 
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MOUR: in woods, July 7, 1937, Mohr & 
Burks, 1¢. Voto: in bog, Aug. 22, 1937, 
Burks & Ross, 1é. 

4. Scaphoideus scelestus DeLong & Mohr 

Scaphoideus scelestus DeLong & Mohr (1936, 
p. 974). 
Length 5-6 mm. Superficially resembling 

melanotus in color. Face pale, with two 
complete dark lines and’ broken arcs on 
upper portion. Vertex, pronotum, and 

scutellum usually pale in color, transverse 

band between eyes narrow and pale. Ely- 

tra heavily infuscated with dark brown or 

black, anterior half of each appearing uni- 
formly black without areoles; two milky 
white areoles on middle of each clavus, and 

a few in anteapical cells. 

Female seventh sternite roundedly pro- 
duced and black margined. Male plates 
broadly rounded at apexes. Aedeagus, fig. 
264, in lateral view with basal portion 
slender and straight; dorsal process arising 
near apex, with a point at base; apex with 

a long dorsally curved finger-like process on 
caudoapical extremity. 

This species has been taken in small num- 
bers from herbaceous vegetation in Illinois. 

It was described from Pennsylvania. 
Illinois Records—Merropouts: Aug 

16, 1891, Hart 14 ; Aug. 17, 1891, Shiga & 
Fart, 13. 

5. Scaphoideus dilatus DeLong & Mohr 

Scaphoideus dilatus DeLong & Mohr (1936, 
p. 966). 

Length 5.5-6.0 mm. Vertex pale, the 
transverse, orange-red band rather broad. 
Pronotum dark brown, scutellum paler. 

Elytra brownish, apexes black, veins black; 
each clavus with two white very small areo- 
lar spots and three or four white spots in 

anteapical cells. Face pale brown, with one 
complete line below margin of vertex. 

Female seventh sternite strongly and 
roundedly produced and broadly margined 
with black. Male plates with broadly 
rounded apexes. Aedeagus in lateral view, 
fig. 255, gradually enlarged on apical third 
to a sharp pointed apex; dorsal process 

with two divergent processes at apex. 

Described from Pennsylvania, this species 
is known from several localities in Illinois. 

Illinois Records—ANnriocH: Aug. 24, 
1935, DeLong & Ross, 59. Momence: Aug. 
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22, 1934, DeLong & Ross, 1@. Voto: in 
bog, Aug. 24, 1935, DeLong & Ross, 32, 

79. Wuire Hearu: June 4, 1939, J. C. 
Dirks, 24; July 31, 1939, J. C. Dirks, 2 
specimens. 

6. Scaphoideus curvatus DeLong & Mohr 

Scaphoideus curvatus DeLong & Mohr (1936, 
p. 967). 

Length 5 mm. Vertex yellowish, marginal 
line conspicuous; median dark reddish brown 

transverse band between eyes rather broad 

and produced at middle. Pronotum dark 

brown, with a pale transverse band. Apical 

half of scutellum pale yellow. Elytra 
brown; veins dark brown, with very pale 

areas; two very small areoles near center 
of each clavus along commissural line. 

Female seventh sternite produced, 

rounded at apex, and black margined. Male 
plates broadly rounded at apexes. Aedeagus 

in lateral view, fig. 256, narrowed at about 
half its length, then produced, and ventrally 

curved at apex, tip pointed; dorsal process 

arising from enlarged portion, broadened 

apically and biturcate. 

This species was described from speci- 

mens taken in southern Illinois. 
Illinois Record—Nerw Haven, 

23, 1936, DeLong & Ross, 16,12. 

June 

7. Scaphoideus camurus DeLong & Mohr 

Scaphoideus camurus DeLong & Mohr (1936, 
p. 967). 

Length 5.5-6.0 mm. Vertex white, with a 
rather narrow tawny band between eyes, 
band slightly produced at middle. Prono- 

tum dark, with a pale transverse band be- 

hind eyes. Elytra pale brown, veins darker, 

intensity of dark markings variable, with 

dark markings usually on apical portions at 

least. Face yellow, with at least two com- 
plete dark lines below margin of vertex. 

Female seventh sternite slightly rounded, 
produced, and black margined. Male plates 

broadly rounded apically. Aedeagus in lat- 

eral view, fig. 252, tapered toward apex, 
where it is sharply bent ventrally and 
pointed; dorsal process enlarged at apex; 

anterior apical process very small, almost 

wanting. 

This species was described from Illinois 

and Pennsylvania. It has been taken in small 

numbers in low swampy wooded areas from 

herbaceous vegetation. 
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Illinois Record—Karnak: June 14, 

1934, DeLong & Ross, 62. 

8. Scaphoideus flexus DeLong & Mohr 

Scaphoideus flexus DeLong & Mohr (1936, p. 
968). 

Length 5.0-5.5 mm. Vertex white, with a 
rather broad tawny band between the eyes, 

band scarcely produced anteriorly. Prono- 

tum tawny, with paler transverse band on 

disc. Elytra brownish, marked with darker 
brown and with veins darker brown. Face 

tawny, with dark arcs on upper portion; 
narrow dark line just beneath margin of 

vertex, below which is a white band. 
Female seventh sternite with prominent 

angles, posterior margin concavely and 
roundedly produced either side of a dark 
margined centrally produced lobe. Male 
plates with blunt rounded apexes. Aedeagus 

in lateral view, fig. 262, with apical half 
gradually bending ventrally, apex enlarged, 
truncate, with a ventrally pointed tooth on 

ventral margin; dorsal process bifurcate at 

apex and concavely rounded between tips. 
Recorded from Pennsylvania, Tennessee, 

and Illinois, flexus occurs on herbaceous 

vegetation in woodland areas. 

Illinois Records—Many males and fe- 
males, taken June 14 to September 27, are 
from Apple River Canyon State Park, Ash- 
ley, Dolson, Dubois, Elizabethtown, Graf- 

ton, Herod, Jonesboro, Kampsville, Kanka- 

kee, Marshall, Rock Island, Shawneetown, 

Urbana, Vienna, Volo, and White Heath. 

9. Scaphoideus radix DeLong & Mohr 

Scaphoideus radix DeLong & Mohr (1936, p. 
969). 

Length 4.5-5.0 mm. Vertex pale, with a 
fine sinuate marginal line and a narrow 

conspicuous transverse band between an- 

terior margins of eyes, band slightly pro- 
duced at middle and bordered with reddish 

brown on its posterior margin. Pronotum 

dark brown, black behind either eye, a white 
cross band on anterior portion of disc. 

Elytra pale, mottled with brown, veins 

brown; each elytron with a large brown 
spot at apex of first claval vein and a large 

spot on disc. Face pale, dusky on either 
side next to eyes. 

Female seventh sternite with posterior 

margin slightly concave on either side of a 
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central broadly produced lobe, which is — 
blunt at apex and slightly bifid. Male plates — 
with apexes broadly rounded. Aedeagus, 
fig. 260, slender on apical half to near apex, 
which is enlarged into a foot-shaped struc- 
ture with the long pointed toe portion ex- i) 
tending ventrally; dorsal portion with bi- — 

furcate process. 

Described from Illinois, this species was 
found only in open woodland in the south- — 
ern portion of the state. on 

Illinois Records——Dixon Sprincs: July 
9, 1935, DeLong & Ross, 19. ELizABErH- 
TowN: May 22-24, 1932, Ross, Dozier, — 
& Park, 19. HorsesHor Lake: on cypress, 
July 11, 1935, DeLong & Ross, 19. Kar- 
NAK: July 10, 1935, DeLong & Ross, 12. 

10. Scaphoideus pullus DeLong & Mohr 

Scaphoideus pullus DeLong & Mohr (1936, p. 
969). a) 
Length 4.5-5.5 mm. Vertex pale yellow, — 

with a narrow black marginal line and a 
narrow transverse reddish band between 
eyes. Pronotum paler at middle, sides 
darker. Elytra pale brown, heavily infus-— 
cated, and with a few pale whitish areas; — 

each clavus appearing to have a much darker 

stripe along inner margin, with two paler 
spots on posterior half. Face pale brown, — 

with arcs always conspicuous above. q 
Female seventh sternite produced and 

rounded. Male plates with broadly rounded 
apexes. Aedeagus in lateral view, fig. 258, — 
enlarged on apical fourth, curved ventrally ~ 

near apex, the apex bluntly pointed on ven- 

tral side. Be 
Known previously from the District of 

Columbia, Pennsylvania, and Wisconsin, — 

this species is found also in several locali- 

ties in the southern half of Illinois, and 
occurs in open woodland. 

Illinois Records.—Males and females, 

collected June 9 to August 24, are from 
Dozier, Dubois, Eichorn, Golconda, ~ 
Hardin, Karnak, Metropolis, Monticello, — 
New Holland, and St. Joseph. P 

= 

11. Scaphoideus auctus DeLong & Mohr ‘4 

Scaphoideus auctus DeLong & Mohr (1936, p. 5; 
970). 

Length 5 mm. Vertex pale, transverse 
band orange, a pale transverse band on an- 

terior portion of pronotum and scutellum. 
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Elytra gray, heavily marked with dark 
brown or black, veins conspicuously dark. 

Face yellowish, with one complete dark line 
below margin of vertex. 

Female seventh sternite strongly and 

roundedly produced, apex faintly notched. 
Male plates rounded at apexes. Aedeagus 

in lateral view, fig. 254, enlarged at apex 
and obliquely sloping to form a caudoven- 
trally directed and bluntly pointed apex; 

dorsal process short and broad, the concave 

apex forming two short thick divergent proc- 
esses. 

This is a rather uncommon species and 
occurs in Illinois in woodland areas on her- 

baceous vegetation. It is also known from 
Wisconsin and Pennsylvania. 

Illinois Records—New Haven: June 
23, 1936, DeLong & Ross, 18. Urpana: 

July 1, 1889, Marten, 14; June 27, 1889, 

Hart, 1¢; July 7, 1889, Hart 1¢. 

12. Scaphoideus baculus DeLong & Mohr 

Scaphoideus baculus DeLong & Mohr (1936, 
p. 970). 

Length 4.5-5.0 mm. Tawny, almost de- 
void of white areolar spots. Face tawny, 
margin of vertex white, with a black mar- 

ginal line above and two conspicuous black 
lines below. Vertex with tawny band so 
broad it covers surface almost entirely but 
leaves a narrow anterior pale area and a 

broad V-shaped posterior pale area. Prono- 
tum usually darker than vertex, with traces 

of a white cross band just back of eyes. 
Elytra tawny, almost lacking white areolar 
spots, veins brown; each elytron with brown 
spots at apex, also at apex of first claval 

vein, and at apex of clavus. 

Female seventh sternite with posterior 
margin concavely and roundedly produced 
to form a pair of prominent black teeth 
separated by a V-shaped notch. Male plates 
narrowed to inner margins, each bluntly 
angled. Aedeagus, fig. 274, with apical 
fourth bent sharply ventrally; apical portion 

sometimes uniform in width and sometimes 
tapered to apex. 

The food plant of baculus is not known. 
This species has been collected in several 
Illinois areas. It has been recorded from 
Pennsylvania and Ohio, as well as Illinois. 

Illinois Records.—ALton: July 19, 1932, 
Ross & Dozier, 14. Dotson: July 24, 
1936, DeLong & Mohr, 14. Dusors: 

DeLonc: LEAFHOpPERS OF ILLINOIS 197 

sweeping along railroad, July 9, 1909, 1¢. 
UrgBaNA: tree trunk, July 23, 1917, 14 : 
tree trunk, Aug. 4, 1916, 19 ; Aug. 8, 1916, 

12; Aug. 9, 1920, Malloch, 19; Aug. 12, 
1935, Burks, 1 ¢; at light, Aug. 13, 1935, 
H. H. Ross, 1 2 ; tree trunk, Aug. 28, 1917, 
76,49; dredge ditch, Aug. 30, 1914, 19; 
forestry, Sept. 3, 1916, 19. 

13. Scaphoideus diutius DeLong & Mohr 

Scaphoideus diutius DeLong & Mohr (1936, 
p. 972). 

Length 5 mm. Resembling immistus in 
color. Vertex pale, transverse band broad, 
tawny, scarcely produced at middle. Face 

yellow. Pronotum with a rather faint 

transverse band back of eyes. Elytra pale, 

tinged with brown, veins dark brown. 

Female seventh sternite with posterior 

margin roundedly produced and black mar- 

gined. Male plates with apexes broadly 

rounded. Aedeagus in lateral view, fig. 265, 

similar to that of Jittoralis but with the 

apical ventral processes longer than the dor- 
sal process and the dorsal process with a 

more slender curved finger-like projection on 
posterior margin. 

This species was taken in small numbers 

in the northern portion of Illinois in open 
woodland. It is known also from Pennsyl- 
vania. 

Illinois Record.—Srarvep Rock Stare 

Park: July 14, 1932, Dozier & Park, 24, 

ileus 

14. Scaphoideus nigrellus DeLong & 

Mohr 

Scaphoideus nigrellus DeLong & Mohr (1936, 
p. 973). 

Length 4.5-5.0 mm. Black, resembling 
sensibilis in appearance. Vertex white, with 

a broad black transverse band between eyes, 
band strongly produced anteriorly and 
shading to brown posteriorly. Pronotum 

black, with an interrupted white transverse 

band behind eyes. Elytra brownish, heavily 
marked with black and with a few white 
areolar spots, two spots on each clavus along 

commissural line usually conspicuous. Venter 
black, face black, with three pale arcs ex- 

tending up over margin of vertex. 

Female seventh sternite roundedly pro- 

duced. Male plates slightly narrowed to 

broadly rounded apexes. Aedeagus in lateral 
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view, fig. 260, with a long slender basal por- 

tion, and a bulblike portion arising at about 
half its length; apical end broad, concavely 
excavated, the outer margins with project- 

ing points. 

Recorded only from Illinois, this is a 
rather abundant species in the low flood- 

plain woodland valleys of southern Illinois 

on a species of Solidago. 

Illinois Records.—DanvitLE: Aug. 17, 
1934, DeLong & Ross, 22. Dotson: Rocky 
Branch, July 18, 1934, DeLong & Ross, 3 ¢, 

49; July 24, 1936, DeLong & Mohr, 152, 

469. Urpana: Sept. 10, 1934, H. H. Ross, 
19. Witmincton: Aug. 20, 1934, DeLong 
& Ross, 1¢. 

15. Scaphoideus torqus DeLong & Beery 

Scaphoideus torgus DeLong & Beery (1936, 
ee eve 

Length 6.5 mm. Vertex pale, transverse 
band on disc rather narrow and _ slightly 

produced anteriorly at middle. Pronotum 
and scutellum tawny. Elytra pale, each 
darker on posterior half; veins brown. Face 

pale brownish. Marginal line above vertex 
narrow, interrupted, the line below margin 
entire, heavy. 

Male plates tapered to bluntly pointed 

apexes. Aedeagus in ventral view, fig. 268, 
composed of two portions that are separated 

at base but curve inwardly and then cross 
anterior to the laterally directed apexes; 

apical portion of dorsal process not bearing 

a dorsal tooth. Upper apical portion of 

each pygofer with a distinct tooth. The 
female is unknown. 

Described from Pennsylvania, this species 

has also been taken in northern Illinois in a 
woodland area. 

Illinois Record—Granp Detour: 
Castle Rock, July 2, 1932, Dozier & Mohr, 
1¢. 

16. Scaphoideus elongatus DeLong & 

Beery 

Scaphoideus elongatus DeLong & Beery (1936, 
p. 337). 

Length 6.5—-7.0 mm. Vertex with median 

transverse tawny band narrow, strongly 

produced anteriorly at middle. Pronotum 
and scutellum brownish, mottled with white, 

apical half of scutellum paler. Elytra white, 

veins dark brown, fuscous blotches on each 
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elytron forming an indefinite oblique band 
from anterior claval area to median costal — 
area. Face pale, slightly smoky; a slender 
black line just beneath margin of vertex, — 
the one above a little broader on either side — 
ot median line, where it is broken. ; 

Female seventh sternite almost truncate, 
slightly produced and slightly and concavely Ag 
rounded at middle. Male plates gradually 
narrowed to pointed apexes. Aedeagus in 

ventral view, fig. 273, composed of a pair — 
of processes that taper to pointed apexes, — 

which overlap; these curved and contiguous 
at middle, then separated anterior to and 
posterior to this point. Pygofers long and 
pointed. ‘ 

This species has been found in Virginia, — 
Mississippi, and Illinois. , 

Illinois Record.—Srarvep Rock STATE 
Park: July 14, 1932, Dozier & Park, 1g. 

17. Scaphoideus cylindratus DeLong & 

Beery ; 

Scaphoideus cylindratus DeLong & Beery (1936, — 
p. 338). ts 
Length 6.0-6.5 mm. Vertex pale, trans- 

verse band narrow, pale orange in color, 

and slightly produced at middle. Pronotum 
uniform brown; scutellum paler, with 
darker basal angles. Elytra rather uniform — 
dull brown, each with veins and apex darker 
but almost devoid of areolar spots. Face 
pale brown, with two contiguous lines — 
beneath vertex margin; line above margin — 
slightly broken at middle. 

Female seventh sternite broadly and 
roundedly produced and black margined on 
central half. Male plates convexly rounded 
and tapered to pointed apexes. Aedeagus in 
ventral view, fig. 269, composed of a pair 

upward at apex. 

This species has been taken in 
New England states and in Illinois. 

Illinois Record—Ursana: on 
wood, July 12, 1920, Auden, 1¢. 

18. Scaphoideus chelus DeLong & Beer re 

Scaphoideus chelus DeLong & Beery (1936, — 
p. 339). i 

Length 6-7 mm. Vertex pale, with a 
rather broad and poorly defined tawny 
transverse band between eyes. Pronotum 
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and scutellum brown, the former with a 

paler indistinct band. Elytra brownish, veins 
dark brown. Face slightly tawny, a dark 
line just below vertex and a slender one 
above, the latter broken at middle. 

Female seventh sternite with posterior 

margin slightly produced to form a median 
rounded lobe, which is slightly emarginate 
at apex. Male plates convexly rounded to 
blunt apexes. Aedeagus in ventral view, 

fig. 276, with a pair of separated processes 
arising from basal portion; these extend 

caudally and bear at their apexes a pair 

of broad, curved, pincer-like processes that 
taper to sharp-pointed proximal apexes. 
Pygofers long, sharply pointed. 

This species has been taken only in the 
southern portion of the state in open wood- 
land on dense herbaceous vegetation. It 
was described from IIlinois. 

Illinois Record—Dotson: Rocky 
Branch, July 18, 1934, DeLong & Ross, 
md, 19. 

19. Scaphoideus transeus DeLong & 
Beery 

Scaphoideus transeus DeLong & Beery (1936, 
p. 339). 
Length 5.5 mm. Vertex white, transverse 

median band orange at sides, darker and 

produced anteriorly at middle. Pronotum 
and scutellum pale brown. Elytral veins, 

and spot on costa at middle, dark brown. 

Face pale, a narrow black line beneath the 
margin of vertex and a broader one ventrad 

to this; marginal line on vertex broken at 
middle and broadened on either side of 
apex. 

Female seventh sternite with posterior 

margin slightly produced, median fourth 
with a rather broad shallow notch. Male 
plates narrowed from near base to form 

long pointed tips with blunt apexes. Aedea- 
gus in ventral view, fig. 278, composed of a 
pair of processes that are broad and prox- 
imal at base and diverge to apexes of plates, 
where they bend inwardly, cross each other, 
and taper to long pointed apexes. 

This species is known to occur in a habi- 
tat very similar to that of chelus and has 

been taken in central and northern Illinois. 
It is also known from Iowa and the Dis- 
trict of Columbia. 

Illinois Records.—Dotson: Rocky 
Branch, July 18, 1934, DeLong & Ross, 1 4, 
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19. Gatena: hillside pasture, July 10, 

1934, DeLong & Ross, 1 ¢. 

20. Scaphoideus densus DeLong & Beery 

Scaphoideus densus DeLong & Beery (1936, 
p. 340). 

Length 6.0-6.5 mm. Vertex pale, with 
broken marginal line, transverse tawny 
band narrow, obliquely sloping to margin 
on either side, and strongly produced at 
middle. Pronotum and scutellum brownish. 
Elytra white, washed with pale brown, each 
with a spot on anterior part; clayus and 
apex of each elytron dark brown. Face 
pale, with three dark lines on upper portion. 

Female seventh sternite slightly produced, 

rounded, and black margined. Male plates 

with apical halves sloping to bluntly pointed 
apexes. Aedeagus, fig. 277, more than one- 

third longer than connective, two branched, 

each arm broadened on inner margin one- 

third the distance from apex and tapered to 

a sharply pointed tip; in lateral view the 

aedeagus is broadened near apex, curved, 

and tapered to pointed tip; dorsal process 

bearing a dorsal spine on apical portion. 

Recorded from Ohio, Quebec, and _ IIli- 

nois, this species has been taken at several 

localities in this state in open woodlands. 
It is closely related to chelus. 

Illinois Records—Bvurr Springs: June 
10, 1932, Ross & Mohr, 1é. Eicnorn: 
Hicks Branch, June 13, 1934, DeLong & 

Ross, 1¢. EtizaperHtowN: May 27-31, 
1931, Dozier, 19; June 25, 1932, Ross, 

Dozier, & Park, 2¢,19. 

21. Scaphoideus major Osborn 

Scaphoideus immistus var. major Osborn 
(1900a, p. 205). 

Length 6.0-6.5 mm. Vertex strongly pro- 
duced, bluntly angled, almost as long at 

middle as basal width between eyes; a brown 

band just below ocelli, and another just 
above, broken at middle; transverse band 

tawny, notched on either side of a broad 

median tooth, which extends almost to mar- 

ginal band. Elytra long, broadly rounded 

at apex; subhyaline, with dark veins, apical 

margins brownish. 
Female seventh sternite slightly produced 

and slightly but broadly notched at middle; 

faintly concave on either side of median 

third. Male plates not quite as long as 
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combined basal width, strongly and convexly 

rounded to bluntly pointed apexes. Styles, 

fiz. 263, tapered from base, each strongly 

and suddenly narrowed on outer margin to 

form on the apical fifth a short outwardly 

curved finger-like process. Aedeagus about 

the length of the connective, two branched, 

each branch in ventral view appearing broad- 

ened on inner margin about one-third the dis- 

tance from apex and tapered to pointed tip; 

in lateral view aedeagus appearing tapered 

to a long attenuated pointed apex; dorsal 

process semicircular, tapered to apex, which 

is blunt, slightly enlarged, and with a very 

small dorsal spine. 
This species was described from Iowa. 

Illinois Records—ALton: June 26-27, 

1934, DeLong & Ross, 2¢. AppLe RIVER 

Canyon Srate Park: July 11, 1934, De- 
Long & Ross, 16. Urpana: Aug. 5, 1889, 
Hart, 12; Aug. 28, 1890, Hart & Shiga, 
29; Aug. 10, 1891, Hart & McElfresh, 

29; Aug. 29, 1891, 12. 

22. Scaphoideus nigricans Osborn 

Scaphoideus nigricans Osborn (1911, p. 258). 

Length 6.0-6.5 mm. Vertex broad, white, 

marginal band interrupted at middle; me- 

dian transverse band dark brown, narrow, 

sinuate, produced anteriorly at middle, 
forming a broad tooth, and curved pos- 
teriorly on either side. Pronotum pale an- 
teriorly, darker posteriorly. Elytra white, 
veins reflexed, costal veinlets and spots in 

several cells brown. Face pale, smoky above, 

a heavy black line beneath vertex margin. 
Female seventh sternite angularly pro- 

duced. Male plates tapered from bases to 

bluntly pointed apexes. Aedeagus, fig. 279, 
two branched, processes long, curved in- 
wardly, crossed near apex and tapered to 

pointed tips; in lateral view the processes 
curve upward and anteriorly. 

Recorded first from North Carolina and 

Tennessee, this species has since been taken 

at two localities in central Illinois. 
Illinois Records—UR BANA:  cotton- 

wood, July 12, 1920, F. K. Auden, 19. 

Wuitre Heatu: June 4, 1939, J. C. Dirks, 

oye 

23. Scaphoideus cinerosus Osborn 

Scaphoideus cinerosus Osborn (1900a, p. 208). 

Length 4.0-4.5 mm. Ashy gray, with 
faint marking. Vertex almost white, with 
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a faint brownish cross band between the 
eyes, and a very faint marginal line. Prono- 
tum light gray, with brownish spots on pos- 
terior portion. Elytra with veins brown, 
and pale brownish spots on discal, inner 

anteapical, and apical cells. 

Female seventh sternite roundedly pro- — 

duced. Male plates broadly rounded at 
apexes. are in lateral view, BS 249, 

at apex, with anterior and posterior proc- 
esses and a median sunken tooth. 

This species has been taken in small num-_ 
bers in Illinois in woodland areas. It is 
known also from Iowa. he 

Illinois Records.—Ursana: June 7, 
1889, C. A. Hart, 14 ; Aug. 18, 1892, C. A. — 
Hart, 492 ; June 23, 1918, 14 ; cottonwood, 
June 12, 1920, C. P. A., 12; Aug. 9, 1920, 
J. R. Malloch, 12 ; Aug. 15, 1940, 1¢. 

24. Scaphoideus melanotus Osborn 

Scaphoideus melanotus Osborn (1900a, p. 206). 

Length 5 mm. Pale brown, with a black 
face having one minute white point just 
below apex of vertex and one on tip o 
clypeus. Vertex whitish, with a rather faint — 

narrow brownish band, darker at center; — 
marginal line narrow. Pronotum whitish, 
with anterior and posterior fulvous bands. 
Elytra with whitish marginal lobes on each 
clavus and spots on costal and post-nodal — 
cells, fig. 228. Fulvus and fuscous markings 
as in immistus, to which this species is rather 

closely related. ee 
Female seventh sternite roundedly pro- 

duced and medially notched. Male plates — 
with broadly rounded apexes. i 
lateral view, fig. 259, broad, 
and bluntly rounded; dorsal process wi 
two short apical divergent processes. 
fers each with a pair of spines at base, 
spines large and turned upward. ~ 

An inhabitant of herbaceous vegetation 

the eastern United States and occurs as far 
west as Texas. Recorded eastern localitie 
include Maryland, Pennsylvania, and Ten-_ 
nessee. The species is rare in Illinois. a 

Illinois Records—Dotson: Rocky 
Branch, July 18, 1934, DeLong & Ross, 12. 
SPRINGFIELD: Sept. 25, 1934, H. H. Ross, 

19, 
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25. Scaphoideus littoralis Ball 

Scaphoideus littoralis Ball (1932, p. 15). 
Scaphoideus brevidens DeLong & Mohr (1936, 

p, 971). 

Length 4.75-5.5 mm. Pale tawny, vertex 

pale, with black marginal line and trans- 
verse band behind middle tawny. Elytra 
opalescent, each with an apical smoky band 
extending to a point just before the cross 
mervures; nervures rusty brown; two lobate 

ivory spots on the commissure, and with 
oval spots on the claval sutures. Face pale 
smoky in the female, creamy in the male. 

Female seventh sternite with the posterior 

margin roundedly produced. Male plates 
with rounded apexes. Aedeagus in lateral 
view, fig. 275, with a long slender ventral 
process, which is bifid on apical third, the 

bifurcate processes not as long as the dorsal 
portion of the aedeagus; dorsal process 
broadened at apex, which is concavely 

rounded between a small anterior toothlike 

projection and a posterior finger-shaped 
process, the latter curving dorsally and an- 

teriorly. 
One of the most common species of the 

genus, /Jittoralis is found abundantly 

throughout Illinois. It is widely distributed 
in the eastern states and ranges west to 

South Dakota. 
Illinois Records—Many males and fe- 

males, taken May 29 to October 1, are 

from Adair, Algonquin, Alton, Antioch, 
Apple River Canyon State Park, Cedar 

Lake, Centralia, Champaign, Charleston, 
Dixon Springs, Dolson, Dubois, Elizabeth- 
town, Fox Lake, Galena, Golconda, Graf- 

ton, Hardin, Harrisburg, Havana, Herod, 
Kampsville, Kankakee, Karnak, La Rue, 
Mahomet, Meredosia, Metropolis, Mount 

Carmel, Muncie, Normal, Oak Lawn, 
Olive Branch, Palos Park, Parker, Quincy, 
Rockton, Rosiclare, Springfield, Thebes, 

Urbana, Vienna, Volo, Wauconda, West 

Union, White Heath, and Zion. 

26. Scaphoideus productus Osborn 

Scaphoideus productus Osborn (1900a, p. 200). 

Length 6 mm. Female heavily marked 
and with a’strongly produced seventh stern- 
ite. Vertex yellowish, with a broad fuscous 
band between eyes, this band produced at 
middle almost far enough to meet marginal 
band. Pronotum yellowish, with lateral 

fuscous areas. Elytra whitish, with fulvous 
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blotches on discal and apical cells, and fus- 

cous patches on each clavus, inner discal 

cell, and costal crossvein and apical vein. 

Female seventh sternite produced at cen- 

ter and strongly keeled. The first sex of 
this species to be described was the male, 

but the type male cannot be located, and the 
sexes have not been associated. 

This species occurs in Iowa, is widely 
distributed over the eastern states, and un- 

doubtedly will be found in Illinois. 

27. Scaphoideus immistus (Say) 

Jassus immistus Say (1831, p. 306). 

Length 4.75—5.5 mm. Vertex blunt, white, 

with a prominent black rounded marginal 
line; transverse band broad, dark, strongly 
produced at middle to form a blunt tooth, 

band shading to fuscous and usually cover- 
ing most of the basal portion. Pronotum 

brown, usually with a broken pale band 

anterior to middle; an apical and a median 

lateral spot on each white. Elytra 
fuscous, veins darker, apex of each elytron 

black; several areolar spots present. 

smoky, darker above. 

Female seventh sternite roundedly pro- 
duced, black margined, forming a somewhat 

produced lobe at center. Male plates with 
broadly rounded apexes. Aedeagus in lateral 
view, fig. 253, long and slender, slightly 
curving ventrally, and pointed at apex; dor- 

sal process with bifurcate processes at apex, 

the latter short, truncate, and divergent. 

This is one of the two most common 
species of the genus and has been taken in 
considerable numbers throughout the state. 
It occurs abundantly in the eastern United 
States and ranges south and west to Texas 

and California. 
Illinois Records—Many males and fe- 

males, taken June 14 to October 2, are from 

Algonquin, Cave in Rock, Champaign, 

Dubois, Fairfield, Fountain Bluff, Harris- 

burg, Havana, Henry, Herod, Justice, Kar- 

nak, Kinmundy, Meredosia, Metropolis, 

Mount Carmel, New Haven, Newton, Oak- 

wood, Quincy, Rosiclare, Seymour, Shaw- 

neetown, Sumner, Urbana, Vienna, Volo, 

and White Heath. 

side 

Face 

28. Scaphoideus sensibilis Ball 

Scaphoideus sensibilis Ball (1932, p. 14). 

Length 5-6 Black, marked with 

ivory white. Vertex ivory white, with sub- 
mm. 
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marginal dark line; median transverse band 

dark brown or black, band narrow next to 

eyes, widened at middle, and with an acute 

median projection. Scutellum with a large 

median shield of ivory and a pair of large 

black spots just inside the basal angles. 
Elytra heavily clouded with dark brown or 
black, with two lobate median ivory spots 

and four pairs along the suture on each 
clavus; a hyaline spot on costa. 

Female seventh sternite with posterior 
margin angularly produced, lateral margins 
of produced portion concave. Male plates 

long and narrow, apexes bluntly rounded. 

Aedeagus in lateral view, fig. 261, long with 

apex enlarged, obliquely sloping, bluntly 

pointed on ventral margin. 
This species was described from Florida, 

and a few specimens have been taken in 

Illinois. 

Illinois Record.—Jonesporo: July 31, 
1934, DeLong & Mohr, 16, 29. 

29. Scaphoideus obtusus Osborn 

Scaphoideus obtusus Osborn (1900a, p. 207). 

Length 5 mm. Pale, with the basal half 
of each elytron appearing gray, the pos- 
terior portion darker. Vertex white, with 

a broad fuscous band between eyes; band 
produced anteriorly and posteriorly at mid- 

dle. Pronotum fuscous, with a median 

longitudinal stripe and posterior margin 

white. Elytra white to pale gray, the basal 
half of each with a few dark markings, a 
heavy black band across posterior portion 
extending cephalad to apex of clavus, giv- 

ing the insect a banded appearance. Face 
smoky. 

Female seventh sternite roundedly pro- 
duced and broadly black margined. Male 
plates long, broadly rounded at apexes. 

Aedeagus in lateral view, fig. 251, enlarged 
at one-third its length, then narrowed and 

produced to apex, which is enlarged, curved 

on dorsal surface, and forms a pointed tip 

on ventral margin; dorsal process bifurcate, 

posterior process longer than anterior 
process. 

This species, found in small numbers in 
woodland habitats in Illinois, is known also 
from Florida, New York, and Iowa. 

Illinois Records—E.tmira: Aug, 2-3, 
1883, 14. THomasporo: July 20, 1914, 
19. UrBana: on cottonwood, July 12, 

1920, F. K. Auden, 24, 2? ; Aug. 13, 1920, 
1h 
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30. Scaphoideus opalinus Osborn 

Scaphoideus opalinus Osborn (1905b, p. 525). 

Length 5.0-5.5 mm. Grayish brown, with — 
an opalescent tint. Vertex white to gray, 

marginal line distinct, fuscous bands be- 
tween eyes faint, often broken at middle 
and broadest next to eyes. Pronotum pale 
brownish, disc dull gray. Scutellum mostly — 
white, basal angles fuscous. Elytra fuscous, 
opalescent, a pair of brownish spots on 
commissure at apex of each claval vein, © 

between which are two rounded white or — 
gray lobate spots; a large hyaline area on 
middle of each costa; apical and anteapical — 
reflexed costal veinlets and apex black. Face 
pale smoky. 

Female seventh sternite slightly and 
roundedly produced, almost truncate. Mal 

plates narrowed, but broadly rounded 
Aedeagus, fig. 272, with ventral bifurcate 
apical process short, not as long as dorsal 
portion; dorsal process abruptly enlarged — 
at apex and lacking an anterior process at 

tip but with a well-developed finger-like 
posterior process. 

This species has been found occasionally 
upon Juniperus through the southern half 
of the state. It has been taken also in im- 
mature stages from this plant. Previous 
records show its occurrence in Florida 
New Jersey, and New York. 

Illinois Records—D1i1xon SprINGS: 

July 9, 1935, DeLong & Ross, 26, 29. 
HILtsporo: on juniper, June 26, 1934, De- 
Long & Ross, 76, 19. LAWRENCEVILLE: 
on juniper, Sept. 24, 1932, Frison & Mohr, 
19. Srarvep Rock STATE Park: July 14, 
1932, Dozier & Park, 1¢. a 

31. Scaphoideus luteolus Van Duzee 

Scaphoideus luteolus Van Duzee (1894), 
210). 

Length 4.0-4.5 mm. Brownish, elytra 
with a few pale areas. Vertex white, mar 
nal line heavy. Fuscous band between ey 
broad, width almost half the length of 

vertex, medially produced. Pronotum al- 
most uniformly brownish. Scutellum brown- 
ish fuscous anteriorly, paler posteriorly, 

Elytra brownish fuscous, veins brown, 

flexed costal veinlets, apex of each elytron, 
and apical veins brownish; small white areo- 

lar spots just before and also posterior to 
cross nervures of apical cells. 

Female seventh sternite roundedly pro 
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duced, with a short V-shaped notch at apex. 

Male plates broadly rounded at apexes. 
Aedeagus in lateral view, fig. 248, broadened 
at one-third its length, somewhat narrowed 
at two-thirds its length, and again broadened 

to enlarged apex, which is produced dorsally 

and bluntly pointed; dorsal process slender, 
with two long slender bifurcate teeth. 

Taken in small numbers in herbaceous 
woodland habitats, this species has been 

recorded only from the Middle West. 
Illinois Records—ALTonN: June 26, 

1934, DeLong & Ross, 1¢, 19. ASHLEY: 
Aug. 17, 1917, 16. Cepar Lake: in bog, 
Aug. 6, 1906, 16. Havana: July 2, 1934, 
DeLong & Ross, 12. Mereposta: Aug. 20, 
1917, 14. Mownricetto: June 11, 1934, 
Frison & DeLong, 12. Pana: July 21, 
1937, Mohr & Burks, 14. Urpana: on 

cottonwood, July 12, 1920, F. K. Auden, 
16 ; Aug. 11, 1932, H. H. Knight, 19. 

32. Scaphoideus minor Osborn 

Scaphoideus immistus yar. minor Osborn 
(1900a, p. 205). yee 

Scaphoideus immistus var. incisus Osborn 
(1900a, p. 206). 

Length 4.25-5.0 mm. Vertex more obtuse 
than in immistus, white to yellow, with a 

conspicuous marginal line and a_ tawny 
transverse band produced at middle, form- 

ing a blunt tooth. Pronotum brown, a trans- 

yerse narrow white band at middle. Elytra 
fuscous, veins brown, marked with numer- 

ous brown spots and white areoles; apex 

of each elytron black margined. Face pale, 
with dark lines below vertex margin. 

Female seventh sternite broadly and 
roundedly produced. Male plates convexly 
rounded to bluntly pointed apexes. Aedeagus 
in ventral view, fig. 266, with a pair of 

slender processes arising at base and sepa- 
rated for most of their length, curved in- 

wardly, meeting at their apexes, which are 

sharp pointed and curved slightly outward. 

Although described from Iowa as a 
variety of immistus, this species is of the 
form and general type of major but with 
entirely different characters. It is found in 
Illinois in woodland habitats. 

Illinois Records——Males and females, 
taken May 18 to October 1, are from Alton, 
Dolson, Golconda, Hardin, Harrisburg, 

Havana, Kampsville, Karnak, Meredosia, 
Monticello, New Holland, Pike, Urbana, 
Vienna, Volo, White Heath, and Zion. 
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33. Scaphoideus ochraceous Osborn 

Scaphoideus ochraceous Osborn (1898, p. 242). 

Length 5-6 mm. Vertex white to yellow, 
with a conspicuous dark marginal line; 
transverse band broad, ochraceous, produced 
forward at middle on anterior margin and 
indented on posterior margin. Pronotum 
mostly ochraceous, with a broken transverse 
median pale band. Elytra tawny ochraceous, 
veins mostly brown, with several white 
areoles and brown spots. Face pale yel- 
lowish. 

Female seventh sternite angularly pro- 
duced. Male plates tapered from near base 
to bluntly pointed apexes. Aedeagus in 
ventral view, fig. 271, with a pair of short 
slender processes that are separated at base, 
curved on apical portions, and cross each 
other just before apexes, the latter narrow 
and bluntly pointed. 

A woodland species usually found in small 
numbers, ochraceous occurs in the eastern 

United States. 

Illinois Records.—Appie River CANYON 
STaTE Park: July 11, 1934, Frison & De- 

Long, 12. Dotson: Rocky Branch, July 
18, 1934, DeLong & Ross, 3¢. PAtos 

Park: Aug. 8, 1935, DeLong & Ross, 19. 

42. LONENUS DeLong 

Lonenus DeLong (1939a, p. 33). 

The vertex is flat and similar in general 

appearance to that of Scaphoideus. ‘The 

venation also is similar to that of Scaphoi- 

deus. The male plates are long and rather 
narrow. The long narrow apical portion 

of each style is longer than the basal por- 
tion. The characters of the dorsal portion 
of the aedeagus distinguish intricatus, the 

only known species in the genus, from all 

species in the related genus, Scaphoideus. 

1. Lonenus intricatus (Uhler) 

Scaphoideus intricatus Uhler (1889, p. 34). 

Length 5.5-6.0 mm. White, with ante- 
rior portion of the elytra dark. Vertex white, 
with a conspicuous but interrupted mar- 

ginal line; transverse band pale, broken, 

often with central portion wanting. Prono- 

tum white, transverse; tawny band on pos- 

terior portion faint and broken. Scutellum 

white. Elytra with a large oblique dark 

brown area on basal half of each extending 

posteriorly to central anteapical cell and 
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extending into middle of clavus; veins on 

apical portion, reflexed veinlets and apical 

margin brown. Face white, a black spot 

below each ocellus, and black lines below 

vertex margin. 

Female seventh sternite roundedly pro- 

duced and black margined. Male plates, 

fiz. 246, long, convexly curved from bases, 

apexes bluntly pointed. Apical half of styles 

forming long, slender, straight processes. 

Aedeagus in ventral view, fig. 246, with a 

pair of long slender processes arising at 

base, curving divergently at base and cross- 

ing each other before apexes; apexes slender. 

The only species in the genus, intricatus 

is distributed rather commonly throughout 

the eastern half of the United States. In 

Illinois, it is known only from the northern 

half of the state. 
Illinois Records—AntiocH: Aug. 24, 

1935, DeLong & Ross, 12. AppLE RIVER 

Canyon State Park: Aug. 22, 1935, De- 

Long & Ross, 18,12. Doncora: Aug. 23, 

1916, 19. Havana: Aug. 31, 1917, 19. 

NorrHern Ixtirnois: 12. PAtos PARK: 

Aug. 8, 1935, DeLong & Ross, 12. 

Urpana: July 21, 1889, Hart, 19; July 

29, 1934, T. H. Frison, 59 ; Aug. 12, 1934, 

T. H. Frison, 14, 49; at light, Aug. 3, 

1936, H. H. Ross, 12. Warren: Aug. 22, 

1935, DeLong & Ross, 16,12. 

43. OSBORNELLUS Ball 

Osbornellus Ball (1932, p. 17). 

Head slightly narrower than pronotum. 
Vertex flat, angled in front, and forming 

an acute angle with face. Male plates elon- 
gate, forming filamentous processes. 

The species of this genus live for the most 

part upon herbaceous plants in open and 

wooded areas. Thirty species of Osbornellus 

have been recorded for the United States; 

six are known to occur in Illinois and at 
least one other may eventually be found 

here. 

Key To SPECIES 

1. Vertex marked with orange or orange red 
9 

OMOrange Lede Mair arte eel hy Meera 
2. Vertex with a transverse orange-red band 

_ or stripes 1. jucundus 
Female seventh sternite with a median 

notch or excavation; length of each 
male plate to base of attenuated portion 

Iutrnois NaturAL History SurVEY BULLETIN V ol. 24, Art. 2 
r 

one-third greater than widest portion, 4 
asin fig. 286.055 .%... = eee 4 

Female seventh sternite without notch; — 
length of each male plate to attenuated 
portion scarcely greater than widest 
portion, fig. 281.......... 3. rotundus — 

Female seventh sternite with a deep narrow 
median notch; apical portion of each — 
male style, fig. 285, with straight margin | 
not notched, and without teeth....... 
SF REN RM OU aA eta ua nc 2. auronitens 

Female seventh sternite roundedly pro- 
duced either side of a broad shallow i 
median excavation at the apex of which 
is a brownish longitudinal spot or a 
slight incision; apical portion of each 
male style, fig. 286, bearing a short — 
pointed tooth on inner margin just be- 
fore apex... sviakk eee 4. limosus — 

5. Vertex brown, concolorous. ...5. unicolor — 

Vertex not concolorous, marked with paler — 
spots or lines... .... 02+... 2: ssa 6 

6. Vertex dull yellow to brown, darker mark- — 
ings inconspicuous; median dark band 

between ocelli wanting...... 6. consors 

Vertex white or pale, brown markings 
conspicuous; median darker band be- — 
tween ocelli conspicuous......7. clarus 

4 

1. Osbornellus jucundus (Uhler) 

Scaphoideus jucundus Uhler (1889, p. 34). oy 

Length 5.0-6.25 mm. Tawny yellow, 

elytra with numerous milky white spots. 

Vertex marked by two longitudinal orange 

A narrow black line just above spots. 
margin of vertex and a more distinct one 

on upper margin of face. Female seventh — 

sternite with posterior margin broadly and — 

convexly rounded. Male plates slender, — 

narrowed to long attenuate apexes. Aedea- 

gus, fig. 282, curved ventrally, narrowed to — 

apex, where a pair of divergent apical proc- ; 

esses arise, curve laterally and cephalad. 

Occurring in small numbers in woodland — 

areas on herbaceous vegetation, jucundus” 

is distributed over the eastern United States — 

and west to Missouri and Iowa. ta 

Illinois Records.—ALToN: ! 

1934, 1¢. Anvit Rock: Oct. 3, 1934 

Frison & Ross, 12. Havana: Auge gUmmm 

1917, 24. Herop: Aug. 4, 1934, DeLong & — 

Mohr, 12. Orecon: Aug. 23, 1935, De- — 

Long & Ross, 1?. Paros Park: Aug. Sie 

1935, DeLong & Ross, 16. TAMAROA; — 1 

Sept. 22, 1882, 14 (Acc. No. 3135). hare i 
hie 

ioe? 
2. Osbornellus auronitens (Proyancher) 

Scaphoideus auronitens Provancher (1889, Pp 

Biden 

Length 6 mm. Light yellow, and with a 

prominent orange-red transverse band; ver 

June 2655 

) 
S| 
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UNICOLOR 

yucunous 2828 

JUGUNDUS 

2838 CONSORS 

CLARUS 

/ | 

AURONITENS TiMOSUS LiMosuS 

Figs. 280-286.—Oshornellus, male genitalia; both internal and external structures shown. 
A, ventral aspect; B, lateral aspect. 
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tex anteriorly margined with a black line; 
a black band on margin of vertex and an- 

other just above margin. Pronotum marked 

with reddish. Elytra each with three re- 
flexed costal veinlets and three pairs of 
black spots along claval suture. 

Female seventh sternite cleft to near its 
base, forming two broadly rounded lobes. 

Male plates elongate, triangular, with long 
attenuated apexes. Styles with apical por- 

tion of each bent outwardly, almost parallel 
margined. Aedeagus in lateral view, fig. 

285, curved dorsally and with a pair of 
broad processes arising laterally just before 
base of shaft, flaring slightly, apexes pointed. 

This is the most common species of the 
genus in Illinois and has been taken abun- 
dantly throughout the state. It is found in 

the eastern United States only. 
Illinois Records.—Many males and fe- 

males, collected from June 14 to November 
17, are from Antioch, Apple River Canyon 

State Park, Bloomington, Channel Lake, 

Dixon Springs, Dolson, Elizabethtown, Fox 

Lake, Grand Tower, Herod, Hopedale, 

Kankakee, Makanda, Marshall, Monticello, 

Mount Carmel, Muncie, Oakwood, Temple 

Hill, Urbana, Vienna, and White Heath. 

3. Osbornellus rotundus Beamer 

Osbornellus rotundus Beamer (1937, p. 93). 

Length 5.0-5.5 mm. Tawny and of the 
same form, color, and appearance as auro- 

nitens, but with the female seventh sternite 

not cleft and vertex more acute. Vertex 
with three dark parallel lines and a trans- 

verse orange-red band between eyes. Prono- 
tum with the anterior margin orange and 

with darker spots posteriorly. Each clavus 
with three dark spots on commissural suture. 

Female seventh sternite with posterior 
margin truncate or slightly produced. Male 
plates long, acutely tapered, with long fila- 
mentous apexes. Each style with apical half 
narrowed, tapering to slightly knobbed tip. 
Aedeagus, fig. 281, long and slender, a pair 
of lateral processes arising a short distance 
from the base and gradually tapering to 
sharp apexes. 

For many years this species has been con- 
fused with auronitens, which it closely re- 
sembles. It occurs on herbaceous vegetation 

in open woodlands, and it is widely distrib- 

uted over the eastern United States. 

Illinois Records—Dotson: Rocky 

Branch, July 18, 1934, DeLong & Ross, 

Intinois NATURAL History SuRVEY BULLETIN Vol. 24, Art. 2— 

29. GraFron: on wild grape, July 2, 1932, 
Frison & Ross, 12. ‘ 

4. Osbornellus limosus DeLong 

Osbornellus limosus DeLong (1941, p..179). 

Length 5-6 mm. Resembling auronitens 
in form and general appearance but with — 
vertex more broadened and with distinctive — 
male and female genitalia. Vertex almost 
one-third wider between eyes than median 

length. In color similar to auronitens, with 
broad orange-red transverse band on vertex — 
and with orange-red blotches on pronotum — 
and basal angles of scutellum. Elytra pale 
brown, with veins dark brown and three 
pairs of brown spots along commissural — 
line of each clavus as in auronitens. 

Female seventh sternite with posterio 
margin roundedly produced on either side 
of a broad shallow median excavation, with — 
a brownish longitudinal spot or slight in- 
cision at apex. Male valve, fig. 286, round-— 

edly produced, with a median produce 
pointed apical tooth. Plates long an 
tapered to acute tips. Each style with oute 
margin notched just beyond middle, formi 

a long narrow apical finger-like process that 
is bent outwardly from notched portion; — 
each style bears a short pointed tooth on 
inner margin just before apex. Aedeagus 
with a short rather broad process extendin 
dorsally near base; apical portion consisti 
of a single curved dorsal process and 4 

ventral process that is bifurcate at about 
its middle, forming a pair of divergent proc 

esses, which are broad at base but tapere 
to slender pointed apexes. 

This species has been recorded from New 

Jersey, Pennsylvania, and northern Tennes 

see, and may eventually be found in the 
southern portion of Illinois. 

5. Osbornellus unicolor (Osborn) q 

Scaphoideus consors unicolor 
(1900a, p. 196). 

Length 5 mm. Face, vertex, and prono- 
tum uniform brown, elytra brownish hya- 
line, nervures dark; reflexed costal veins 

and apexes broadly fuscous. Female seventh 
sternite with posterior margin almost trun 
cate, often with an indication of a slight 
central tooth, on either side of which the 

segment is emarginate. Each male plate 
narrow, twice as long to attenuation 

greatest width. Styles with truncate apexes. 

var. Osborn 

oS 
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Aedeagus, fig. 280, composed of a_ short 
ventral and a longer dorsal process, each 

‘of which is bifid. Ventral margin ot each 
pygofer with long slender caudally directed 
spines. 

A common species on herbaecous vegeta- 
tion in open woodland, unicolor has been 
recorded from the eastern United States 
and Texas. 

Illinois Records.—AppLe River Can- 

yon SraTe Park: July 11, 1934, DeLong & 
Ross, 1¢. ExizaAserHtTowNn: July 8, 1935, 
DeLong & Ross, 1¢. 

6. Osbornellus consors (Uhler) 

Scaphoideus consors Uhler (1889, p. 36). 

Length 5.5-6.0 mm. Brownish, marked 
with fuscous and yellowish. Lines and 

markings on vertex blending with and not 
much darker than ground color. Pronotum 
with a pale spot behind each eye and a pale 
median longitudinal line. Elytra subhya- 
line, pale spots on each clavus indistinct, 
nervures brown, apical margin and costal 

veinlets broadly black. 
Female seventh sternite with posterior 

margin sinuate. Each male plate long, tip 
attenuate. Each style with apical two- 
thirds slender, straight, and tapered. Aedea- 

gus, fig. 283, with a rather heavy body and 
with a pair of antler-like structures having 
many lateral processes arising near base and 
extending beyond apex of body of aedeagus. 

This is a common species on herbaceous 
vegetation in wooded areas. Distributed 
through the eastern United States, it ranges 
west to Texas, Colorado, and Utah. 

Illinois Records.—AppLe River CAN- 
yon Strate Park: July 11, 1934, Frison & 
DeLong, +¢, 52. Dixon Sprincs: July 
29, 1934, DeLong & Mohr, 14. Dotson: 
Rocky Branch, July 18, 1934, DeLong & 
Ross, 124,39. Fern Cuiirr: Aug. 3, 1934, 
DeLong & Mohr, 12. KaNnKAKEE: July 
20, 1934, DeLong & Ross, 1 ¢. MarsHALv: 
Sept. 27, 1934, Frison & Ross, 12. NortH- 

ERN ILitiInois: 22. Paros Park: Aug. 8, 
1935, DeLong & Ross, 34, 12. WuurTE 
Pines Forest Stare Park: Aug. 27, 1934, 
DeLong & Frison, 19°. 

7. Osbornellus clarus Beamer 

Oshornellus clarus Beamer (1937, p. 99). 

Length 5.0-5.5 mm. Closely resembling 
consors but more distinctly marked and 
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without the branched aedeagus processes. 
Vertex with distinct white apex; margin 
and a median triangle just behind apex 

conspicuously white, these markings bor- 

dered by heavy fuscous lines; a rather defi- 
nite darker area forming a banded pigmen- 

tation between the eyes. 
with dark basal angles. 
with dark veins. 

Female seventh sternite roundedly pro- 
duced. Each male plate with a long slender 

attenuated apex. Each style with apical 
half slender and tapered. Aedeagus, fig. 

284, with a pair of long slender curved proc- 

esses arising ventrally and curving dorsally. 
This species occurs on herbaceous plants 

in open woodland. Specimens of this species, 

collected in the eastern United States, have 

for many years been listed under the name 
scalaris Van Duzee; scalaris is a species 

distributed only in the southwestern United 
States. 

Illinois Record—Duncans MILLs: 
near Spoon River, Oct. 20, 1941, 1°. 

Scutellum pale, 
Elytra cinereous, 

44. PRESCOTTIA Ball 

Prescottia Ball (1932, p. 16). 

Fig. 215. Head narrower than pronotum; 
vertex angular, broad and flat or concave, 
with a sharp margin acutely angled with 

front. Elytra each with outer anteapical 

cell, fig. 215, parallel with the costa; about 

four or five reflexed veinlets to costa and 

an equal number along costal area; cells 

anterior to the apical ones more or less 

reticulate, especially along claval suture. 

Two described species belong to this 
genus, one of which occurs in the eastern 
United States and has been collected in Illi- 
nois. 

1. Prescottia lobata (Van Duzee) 

Scaphoideus lobatus Van Duzee (1894, pp. 
199, 211). 

Length 5.5-6.0 mm. Pale yellow or white, 

marked with black lines and spots. Vertex 

yellowish, with a brown line above and 
parallel to margin, and a transverse brown 

line between eyes enlarged to a spot on disc. 
Elytra milky white, nervures broadly brown 

or black and with numerous heavy and large 
blackish blotches or inscribed lines; brown 

markings on each clavus heavy, forming 

three distinct white lobes along commissural 

line on inner margin. Female seventh ster- 
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nite with posterior margin almost truncate, 
slightly notched. Male plates, fig. 293, nar- 

row, with slender recurved tips. 

This species occurs in open woods or at 
woodland margins upon Solidago caesia and 

probably other species of plants. Collecting 
would indicate it is quite restricted in re- 

gard to its food plants. 

Illinois Records——Srarvep Rock STATE 
Park: July 14, 1932, Dozier & Park, 16. 

Zion: July 25, 1934, Frison & DeLong, 
14; Aug. 7, 1936, DeLong & Ross, 1¢. 

45. SANCTANUS Ball 

Sanctanus Ball (1932, p. 10). 

Front margin of vertex round to bluntly 
angled, disc slightly convex, meeting front 
in an acute angle. Elytra each with two 
cross nervures between the first and second 

sectors; central anteapical cell constricted 
and divided; outer anteapical cell usually 

narrow at both ends, and usually having 

one or more reflexed veinlets to the costa 

as well as extra reticulations in some cells. 
Most species are marked by pigmented sad- 
dle patterns. 

Ten species of this genus are recorded 
for the United States by Oman (1934) and 
DeLong & Knull (1945). Eight of these 
occur in the eastern states, and one of them 

has been taken in Illinois. 

1. Sanctanus sanctus (Say) 

Jassus sanctus Say (1831, p. 307). 
Scaphoideus picturatus Osborn (1898, p. 243). 

Length 4-5 mm. White, with a brownish 
band across elytra. Vertex rather sharply 
angled, white with two minute fuscous 
spots near apex. Pronotum with disc some- 

what fuscous. Elytra white, each with a 

cruciform brownish band bordered with 

black; band covering posterior two-thirds 

of each clavus, a small round white spot at 

middle of band on commissural line. Female 

seventh sternite slightly notched at middle 
of posterior margin. Male plates, fig. 289, 
rather long and slender, longer than com- 
bined basal width; apexes blunt. 

This species occurs commonly in the 
southern fifth of the state on herbaceous 

plants. It is one of the most conspicuously 

marked of the Illinois species of leafhop- 
pers. 

Illinois Records——Males and females, 

taken June 29 to October 6, are from Cache, 

Iutinois NATuRAL History SuRVEY BULLETIN 

‘are without vermiculate markings. 

V ol. 24, Art. 2s 

Carmi, Dubois, Elizabethtown, Meredosia, 

Metropolis, Olive Branch, Quincy, Rosi- 
clare, and Thebes. ' 

46. PLATYMETOPIUS Burmeister 

Platymetopius Burmeister (1838, pl. 14). 

Head narrow, face plain, supernumerary 

veinlets short and at right angles to costa. 
Each elytron has only one cross nervure be- 
tween the sectors. The species of this genus — 

Two species are at present included in 
this genus for the United States and one of 

these occurs in Illinois. The other, pallio- 

latus, is found in Texas. B 

Key ro SpEcIES 

Color orange yellow, with white areolar spots — 
Jc unbpeig als enees suo ai hone 1. vitellinu 

Color lemon yellow; pronotum and scutellum 
dark brown; a narrow brown stripe on each 
elytron along margin of scutellum and ex- 
tending along suture to apex.............. 

1. Platymetopius vitellinus (Fitch) 

Acocephalus vitellinus Fitch (1851, p. 57). 

Fig. 298. Length 5.5-6.5 mm. Orange 
yellow, with an oblique testaceous stripe on 

each elytron. Vertex and face pale yellow 
usually a narrow black line just below 
margin of vertex. Pronotum yellow anteri- 
orly, darker posteriorly. Scutellum pale 
yellow, the basal angles darker. Elytra 
yellow, with many white spots, each with a — 
testaceous band at base, and another testa- 

ceous oblique band parallel to it from costa 
to apex of clavus. Female seventh sternite 
fig. 296, with the posterior margin shallowly 
emarginate and with a narrow blunt tooth 
arising from the middle, the tooth longer 
than its basal width and bifid at apex. Male 
plates, fig. 297, convexly rounded, then nar- 
rowed to acute apexes. 1 

This species occurs on herbaceous vegetaq 

tion in shrubby or open woodland areas. 
It has been taken from wild rose, but this” 

may not represent a definite host plant. 
It is transcontinental in distribution. ri 

Illinois Records.—AppLe River CAN 
YON STATE Park: July 11, 1934, DeLo 
& Ross, 19. Bracu: July 25, 1934, Frison 
& DeLong, 19. Freeport: June 27, 1935, 
DeLong & Ross, 16. GaALENA: July 1 
1934, DeLong & Ross, 12. Granp DE 
tour: July 12, 1934, DeLong & Ross, 19. 
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Athysaninae, male and female genitalia. The figures illustrate chiefly some generic characters. 

A, ventral aspect of male genitalia, both internal and external structures; B, lateral aspect of 

male gentalia, both internal and external structures; C, female genitalia, external structures 
only. Internal structures indicated by broken lines. 

Fig. 287.—Exitianus obscurinervis. Fig. 290.—A curhinus pyrops. 
Fig. 288.—Opsius stactogalus. Fig. 291.—Japananus hyalinus. 
Fig. 289.—Sanctanus sanctus. Fig. 292.—Remadosus magnus. 

Fig. 293 —Prescottia lobata. 
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Oakwoop: June 18, 1926, Frison & Hayes, 

1@. Waukecan: May 14, 1930, Frison & 

Ross, 22. 

Fig. 294—Mesamia nigridorsum, lateral as- 

pect of male genitalia. 

Fig. 295.—Mesamia nigridorsum, elytron. 

Fig. 296.—Platymetopius vitellinus, female 

genitalia. 

Fig. 297.—Platymetopius vitellinus, \ateral 

aspect of male genitalia. 

Fig. 298.—Platymetopius vitellinus: a, adult; 
b, head and pronotum; c, face; d, female 
genitalia; ¢, male genitalia; f, elytron; g, 

nymph. (From Osborn.) 

Intinois Narurat History SurveY BULLETIN Vol. 24, Art.2— 

2. Platymetopius palliolatus (Ball) 

Eutettix palliolata Ball (1902a, p. 13). 

Length 5-6 mm. Pale lemon yellow, — 

tinged with greenish or brown. Pronotum, 

scutellum, and a narrow sutural stripe 

extending to apex of elytra dark brown; — 

anterior portions of stripes often narrowly 

margined with white; brown stripe often 

contains smaller white spots. Face pale 

yellow, straight in lateral view. Vertex % 

rather strongly produced and bluntly angled, 

about one and one-half times as wide be- 

tween eyes at base as median length. Vertex 

flat, with a sharp margin. 

Female seventh sternite truncate pos-— 

teriorly, with a median produced blunt tooth 

notched at apex, tooth occupying the median — 

fourth of segment and half as long as basal — 

width. Male plates rather long, apexes — 

bluntly rounded. Styles gradually tapering — 

from bases to blunt apexes. Each pygofer 

with a spine arising ventrally at about them 

middle on either side and extending beyond 

apex. Aedeagus short, rather broad at base, — 

narrowed to bifid apex, curved dorsally, 

then anteriorly. ; 

This species is known only from Texas. - 

47. JAPANANUS Ball 

Japananus Ball (1931c, p. 218). 

Fig. 211. This genus is described as simi- 

lar to Platymetopius in having the single 

cross nervure and the vermiculate mark- 

ings. Vertex rather long and acute; elytra 

each with few or no veinlets to the costa. 

The latter character is probably the best 

ene to use in separating it from the closel 

allied genera. 

The only species known in this genus is. 

an Oriental importation and occurs com-— 

monly upon maples in Illinois. Thus far in 

the United States, it is known to occur in” 

the eastern part only. ; 

1. Japananus hyalinus (Osborn) 

Platymetopius hyalinus Osborn (1900d,  p. 

501). ; 

Length of male 4.5 mm., female 5.5 mm. 

lace bright yellow, vertex, pronotum, an@ 

scutellum gray to green, tinged with bright 

yellow and smoky, often with pale longi 

tudinal stripes on middle and from dise of 

vertex to eyes. Elytra hyaline, veins dark, 

a narrow, broken band of brownish spots 
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across anterior portion of each clavus, an- 

other across apex, and a third crossing apical 
portion of each elytron at apical crossveins. 

Vertex in female more than twice as long 
as basal width between the eyes, deeply 
furrowed longitudinally. Male with vertex 
more blunt, about one and one-half times 

as long as basal width between the eyes, 
disc deeply depressed. Pronotum short and 
broad in both sexes, more than twice as 
wide as median length, eyes extending over 

anterior margin rather deeply on each side. 
Female seventh sternite concavely pro- 

duced for more than twice its length on 

posterior margin to form a long broad 
pointed tooth reaching two-thirds the length 

of pygofers. Male plate, fig. 291, long, tri- 
angular on basal half, then narrowed to 
form narrow attenuate tip, which is pro- 
duced about the length of the basal half. 

Illinois Records.—ALtTon: July 19-21, 

1932, Ross & Dozier, 114, 132; June 27, 

1934, DeLong & Ross, +4. JACKSONVILLE: 
Aug. 23, 1943, 18,12. Mownricetto: Sept. 
22, 1934, H. H. Bass, 19. Oax Lawn: 

in lamp globe, Aug. 22, 1934, 19. UrsBana: 

Aug. 10, 1932, H. H. Ross, 32 ; Aug. 10, 

1932, H. H. Knight, 1 , 192 ; Sept. 7, 1934, 

Ross & Townsend, 3¢, 12 ; Aug. 28, 1934, 
Ross & Townsend, 3°. 

48. SCAPHYTOPIUS Ball 

Scaphytopius Ball (1931c, p. 218). 

Vertex flat, eyes large, deeply set into 
pronotum. Pronotum broader than head, 
venation regular, with two crossveins. Male 
genitalia with a single heavy portion that 
is bifid at apex. 

Only one species, elegans, with three va- 
rieties, is known to occur in the United 
States. It is recorded from California, Ari- 

zona, and Florida. 

1. Scaphytopius elegans (Van Duzee) 

Platymetopius elegans Van Duzee (1890c, p. 
94). 

Length 4.5-5.0 mm. Pale brown, vertex 

margined with black anteriorly, a narrow 
pale median stripe at apex merging with a 

broad pale yellowish longitudinal stripe that 
extends from near apex of vertex across 

pronotum, scutellum, and each clavus of 
elytra to apex of clavus; stripe includes 
entire scutellum. Elytra brownish subhya- 
line, costal veins brown. Face dull yellow, 
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with a brown line above, leaving a narrow 

pale marginal band between the two parallel 

dark lines. Vertex blunt at 

twice as long at middle 

tween eyes at base. 

Female seventh sternite rather broadly 

and roundedly produced on posterior mar- 

gin. Male styles, fig. 241, with short thick 
apical processes that are curved outwardly. 

Aedeagus short and rather broad, with a 
pair of rather heavy divergent finger-like 
processes at apex. 

This species is known only from Florida, 

Arizona, and California. 

apex, almost 

as basal width be- 

49. CLOANTHANUS Ball 

Cloanthanus Ball (1931c, p. 219). 

Fig. 299. Vertex flat, acutely angled, 

longer than basal width between eyes. Gena 
visible behind eyes. Pronotum broader than 
head. Elytral venation regular, two cross 

nervures between sectors, and numerous 
short reflexed veinlets to costa. Male geni- 

talia with a dorsal portion and a pair of 

long ventral processes. 
This genus includes almost all of the 

eastern species formerly placed under 

Platymetopius. DeLong (1943, 1945) and 

Hepner (1946) record about 85 species and 

subspecies as occurring in the United States. 

Thirteen species have been taken in Illinois, 
and several more may occur here. 

The structures of the male genitalia pre- 
sent the most reliable characters for dis- 

tinguishing the species of this genus. The 
color characters will aid in the identification 

of females of some species, but they are not 
entirely reliable. 

Key To SPECIES 

ea Wiclesrate ce das Keo Marae sae echt aie 2 
Females. OE ARE er 30 

2. Long ventral paired processes of aedeagus 
slender to apexes, often coiled, curved, 
or branched but not broadened near 
apexes, as in fig. 300 ; 3 

Ventral paired processes each broadened or 
bladelike just before apex, often bear- 
ing a dorsal spine, as in fig. 312.....15 

3. Paired processes coiled around dorsal 
portion of aedeagus, as in fig. 301....4 

Paired processes extending toward caudz al 
portion of pygofers, usually crossing 
each other and sometimes crossed over 
dorsal aedeagus portion but not coiled 
around it, as in fig. 302 5 

4. Vertex long, sharp; face brown; dorsal 
surface of body usually fined with red 

.18. rubellus 
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Vertex shorter; face yellowish; dorsal sur- Each pygofer shorter, more rounded; 

face of body cinereus, never brown or dorsal portion of aedeagus shorter, as 

tinged with red. . 17. cinereus in: figs: S08... 6.6 oe 0 0 yi ee 13 

5. Paired aedeagus processes each bearing 13. Eachstyle, fig. 308, with long apex formed 

a distinct inner branch at about two- by the gradual narrowing of the outer 

fifths the distance from apex, fie S0 lee margin beyond middle; dorsal portion 

a a A ane ee ace 6 of aedeagus long and sinuate.......... 

Paired aedeagus processes not branched, -* 220) fives so ssa ew es 20. filamentus 

ASHTMAROUS! sock ie aceany eenee omg 7 Each style, fig. 309, abruptly narrowed at 

6. Brownish fulvous, unmarked. . . 26. fulvus three-fourths its length, apical processes 

Brown, with a black pronotum, anterior short; dorsal portion of aedeagus straight 

portion of scutellum often black...... and thicker at base......... 25. tenuis 

ea Lets Mh aera sk Rusk ads collaris 14. Each pygofer, fig. 310, short, with a bluntly 

7. Ventral processes, fig. 303, crossed and pointed apex on dorsal margin; ventral 

bent over dorsal portion of aedeagus, paired processes broadly curved ven- 

then curved ventrally; color greenish trally and anteriorly at apexes......... 

Brow es ereeponcoece ete 16. angustatus eee 21. cinnamoneus 

Ventral paired processes not bent over Each pygofer, fig. 311, long, tapered 

dorsal aedeagus, but extending caudally gradually to narrow blunt apex, greatly 

to apexes of pygofers, as in fig. 305...8 exceeding plates...... 22. abbreviatus 

8. Face yellow, often margined with brown. . 15. Blades of ventral aedeagus processes with- 

etki IETS Ce Ee ae Ma AS rc 9 out spines on dorsal or inner surfaces, } 

Face irrorate with brown......--..--. 13 asin fig. 303........- s+ eee eueeniegs 16 

9. Dorsal portion of aedeagus thick, rather Blades of ventral aedeagus processes bear- 

heavy, and broadly rounded at base, ing some kind of pointed spinelike 

ASEH BO Oya rs eh sete he, ea dsgeres bec 10 structures on dorsal or inner surface, 

Dorsal portion of aedeagus more elongate, as in fig. 315... 2.0. cooler 

slender, and with basal curve more V7. 16. Blades scarcely widened on apical portion, 

shaped and pointed at base, as in fig. fig. 303...............16. angustatus 

ET IV ee Oey, Rive mag purer c carta pmON 0 11 Blades distinctly widened, as in figs. 312, 

10. Black above, face bright yellow......... B14. oe dip ee 17 

Rae ee Deo 28. frontalis 17. Face brown, vertex appearing banded 

Grayish green, tinged with brown....... transversely........-.- 1. verecundus 

eet ores a eee 2s. pabvus Face yellow, with darker margins, vertex 

11. Vertex twice as long as basal width be- not appearing banded...... 2. argutus 

tween eyeS.......-+-+---: 29. slossoni. 18. Face and vertex pale; pronotum, scutellum, 

Vertex more than half as wide between and elytra darker......-.++.-0.s05 19 

eyes at base as median length....... 12 Vertex brown or black, with pale longi- 

12. Each pygofer, fig. 307, long and tapered tudinal markings.....-..-..+++0+5 20 

to a narrow blunt apex; dorsal portion 19. Face and vertex white; pronotum, scutel- 

of aedeagus especially elongated...... lum, and elytra shiny black, with few 

go Sets hc tee one ric et 19. acutus pale spots or areoles......- .14. bicolor 

Fig. 299.—Cloanthanus frontalis. 
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RUBELLUS 

CINEREUS 

CINEREUS 

ANGUSTATUS 

SLOSSONI 

FULVUS 

PARVUS 

306A 

PRONTALIS PARVUS FRONTALUS 

Figs. 300-306.—Cloanthanus, male genitalia. 4 ventral aspect; B, lateral aspect. 
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FILAMENTUS 

FILAMENTUS 

ACUTUS 

TENUIS 

TENUIS 

VERECUNDUS 

CINNAMONEUS 

ABBREVIATUS ~ ABBREVIATUS VERECUNDUS 

Figs. 307-312.—Cloanthanus, male genitalia. A, ventral aspect; B, lateral aspect. 
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BICOLOR 

CUPRESCENS 

ARGUTUS 

SIG A 

NIGRIFRONS 

3IBA 

ATRATUS SCRIPTUS 

=> 
NIGRIFRONS ATRATUS “TRIANGULARIS 

Figs. 313-319.—Cloanthanus, male genitalia. A, ventral aspect; B, lateral aspect. 



216 

20. 

nN ind 

23. 

26. 

28, 

30. 

31. 

Ittinois NAtuRAL History SuRvVEY BULLETIN 

Face and vertex dull yellow; pronotum 
irrorate with brown, elytra pale, with 
brownish irrorations, apex of each ely- 
fLONMD Aleta ieee 13. dorsalis 

Face yellowish..... Oe, as AEA in 21 
Race brownron blackyi aut see ae 23 
Vertex long and pointed; blades of aedea- 

gus processes, fig. 313, forming large 
triangular plates at apex 
eco. Darbar a eee 15. cuprescens 

Vertex pointed but shorter; apical por- 
tions of processes formed into elongate 
blades» aswinutigs:, O25 O24-0giak ein: 22 

Blade of each aedeagus process, fig. 321, 
widened between spine and apex....... 
ce alerat Sie) sity abel ato AG starches 3. hastus 

Blade of each aedeagus process, fig. 324, ta- 
pering from spine to apex.. .4. lanceus 

Spine large, forming a triangle with apex, 
fie SUG een pede eet 12. triangularis 

Spine smaller, at least one-fourth the 
distance from apex and not forming a 
triangular apex, as in fig. 317....... 24 

Blades narrow, spine almost one-half the 
distance from apex to base, as in fig. 
SB Ieee ot ipsa sce aon. unaNeea Wir cy 25 

Blades shorter, spine nearer apex, not more 
than one-third the distance from apex 
LOMDASE ASwinigh Pn S22 oon eit enna i] 

Vertex dark, with few pale markings; 
face almost black.......... 9. atratus 

Vertex with pale markings, appearing 
transversely banded; face brown... .26 

Spine conspicuous, each style with narrow 
apical processes about one-fifth the 
length of entire style, fig. 320.......... 
Be Bae Ne eaten ai ae 10. magdalensis 

Spine minute, each style with narrow 
apical processes about one-third the 
length of entire style, fig. 325.......... 
oo Shan Ee aaNet aes a 11. vaccinium 

Vertex appearing banded or marked with 
pale areas; face pale brown or with 
brownish irrorationsh cr sae eee 28 

Vertex dark brown to black, with few 
pale markings; face dark brown to 
blacks syiyt o erin ha ce sree ears 29 

Vertex white, with brown markings; 
aedeagus blade, fig. 322, narrow, spine 
large, bent inwardly, slightly broadened 
between spine and apex...... 7. varius 

Vertex more brownish, with a banded ap- 
pearance; blade, fig. 323, broadest at 
spine, concavely tapered on dorsal mar- 
gin to sharp-pointed apex............ 
Salata ie hvgate See aU 8. andromus 

Face black; aedeagus blade, fig. 316, 
narrow, about uniform in width between 
delicate spine and apex...5. nigrifrons 

Face dark brown; blade, fig. 318, broadest 
at blunt spine, from which it is tapered 
to sharp-pointed apex...... 6. scriptus 

Face and vertex pale, unmarked; pronotum 
andtely.travdarker.) eh ee eee 31 

Vertex not pale, unmarked...........32 
Face and vertex white; pronotum, scutel- 

lum, and elytra shiny black, elytra with 
few pale markings......... 14. bicolor 

Face and vertex dull yellow; pronotum 
irrorate with brown, scutellum pale, 
elytra with pale brownish irrorations, 
Bachtapextpale:..vacicemimr ne 13. dorsalis 

32. 

SB; 

34. 

35. 

36. 

37. 

38. 

Se), 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 
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Fulvous brown, pronotum and anterior ~ 
portion of scutellum black............ 
5) «dik ol haw cele: acto ake 27. collaris — 

Color black or brown, but not brown with 
black pronotum. . ¢. 5.) eseeennnee 33 

Color black above, face bright yellow.... 
; 28. frontalis 

Color not black above, not with bright 
yellow faces:... +... 5.4 see ee 34 

Face some shade of yellow, often margined 
with brown.) 32% <)oe0 eee 35 

Face pale to dark brown or black....... 43 
Vertex long, sharp pointed, usually less 

than two-thirds as wide between eyes 
at base as median length........... 36 

Vertex shorter, often sharply angled, 
usually more than two-thirds as wide 
between eyes as median length..... 38 

Color usually dark brown, tinged with red — 
above and on face........ 18. rubellus 

Cuprescent or pale brownish, not tinged 
withired. o..o0) ch ee 37 

Pale brown. Known only from Florida. .. 
oobi gta a 29. slossoni 

Copper colored. Known only from the 
northeastern United States........... 
RIM iran oneness < 15. cuprescens 

Gray, tinged with green above and on face 
«inate ai aioe ghee Ore eee 16. angustatus 

Gh ie ge 

* 

Dee eee Ae eee ee 
ring 

Not tinged with green................ 39 
Gray in, color. +. (2.2. 40 
Brown or fulvous in color............ 41 
Length |4.0) mms. see 17. cinereus 
Length 3.5 mm-44.- eee 23. parvus — 
Fulvous brown in color, with few pale or — 

areolar spots except at apical cross- — 
Veins a0 os ee ee 26. fulvus — 

Brown, with numerous pale and areolar 
spots throughout the elytra........ 42 

Vertex sharply pointed, heavily infuscated 
Withs broyinis tsi Senne 2. argutus © 

Vertex usually blunter, pale brown, less — 
heavily infuscated.:.1....... 022). 7 
19. acutus, 20. filamentus, 25. tenuis — 

Vertex twice as long as basal width be- 
tween eyes, banded..... 1. verecundus _ 

Vertex shorter, not less than two-thirds 
as wide between eyes as median length 

44 
Vertex appearing banded transversely. .. 

4 

Vertex pale, with dark markings, pale — 
areas large and conspicuous........... a 

Vertex darker, pale areas small........ 467 
Band on vertex formed by a V-shaped ~ 

lighter spot on either side of vertex 
anterior to eyes. Known only from 
Floridas.25 ane tate 8. andromus ~ 

Band usually less conspicuous, without — 
V-shaped pale areas at sides of vertex 
....10. magdalensis, 11. vaccinium — 

Vertex with a sharp-pointed produced 
APEX ..2.5 ba) ely le Or 4 

Vertex less sharply produced.......... 49 
Face pale brown...... 21. cinnamoneus 
Face dark brown....... 22. abbreviatus — 
Elytra shiny black, with few pale or 

areolar spots except on apical cross~ | 
VEINSstnsurwansees Mens ete 5. nigrifrons — 
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Elytra black or brown, mottled with pale 
EROtSIOMALEOlES fivicm.ues eons eS) 

_ 50. Brown in color, with white longitudinal 
; MIALKS/OM VErteX. -: 2... 6. scriptus 

Black in color, vertex marked with fewer 
light lines or spots.......... 9. atratus 

1. Cloanthanus verecundus (Van Duzee) 

Platymetopius verecundus Van Duzee (1910, 
p. 227). 
Length 3.5-4.0 mm. Vertex rather sharply 

angled, more than twice as long at middle 
as basal width between eyes. Dark brown, 
tinged with orange, a broken pale band 
across vertex before anterior margins of 
eyes, and pale spots at base of vertex. Pro- 
notum marked with five longitudinal lines. 

Scutellum orange. Elytra pale, with rather 
sparse reticulations, leaving many pale areas 
and areolar spots; veins brown. Face rather 
heavily irrorate with brown. 

Female seventh sternite roundedly pro- 
duced on posterior margin. Male plates 
almost as long as pygofers, gradually nar- 
rowed to blunt apexes. Each style with 

short narrow finger-like apex produced on 
inner margin. Aedeagus, fig. 312, with a 

rather narrow dorsal portion that is nar- 
rowed on apical fourth and curved upward 

at base; ventral paired processes long and 

curved, with widened spearlike blades on 
apical third; spines absent. 

‘This species is known only from Florida 
and the southeastern states. 

2. Cloanthanus argutus DeLong 

Cloanthanus argutus DeLong (1945, p. 24). 

Length 4 mm. In form and general ap- 
pearance resembling hastus but smaller and 
with distinctive male genitalia. Vertex 
rather sharply angled, a little more than 
half as wide as median length, one-fourth 
longer than pronotum. Dorsum dark brown, 
with pale markings. Vertex with conspicu- 
ous pale longitudinal vittae. Pronotum 
with several pale punctate spots. Elytra 

with brown veins and irrorate markings, 
leaving pale areas throughout and several 

round pale areolar spots. Face dull yellow 
below, brown above. 

Female seventh sternite roundedly pro- 
duced on posterior margin. Male plates 

shorter than pygofers, gradually sloping to 

bluntly pointed apexes. Each style, fig. 314, 

narrowed somewhat at about three-fourths 
its length, apex rather broad, blunt, and 
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produced about one-fourth the length of 
style; dorsal portion of style medium in 
length, a little narrower at apex than base. 
Ventral paired processes of aedeagus with 
apical third widened to form a narrow blade 

that does not bear a spine on dorsal margin. 
Each pygofer broadly rounded at apex. 

This 
Georgia. 

species is recorded only from 

3. Cloanthanus hastus DeLong 

Cloanthanus hastus DeLong (1945, p. 24). 

Length 4.5 mm. Resembling acutus in 
form and general appearance but with a 

pale brown face. Vertex elongate, sharply 
angled, decidedly more than half as wide 
between eyes at base as median length. Dor- 
sum rather dark brown, vertex with median 

apical vitta and slender elongate lines pale. 
Pronotum with five longitudinal vittae. Ely- 
tra rather heavily irrorate with brown, veins 
brown; many pale areas and areolar spots. 

Face pale brown. 

Female seventh sternite roundedly pro- 
duced on posterior margin. Male plates 

almost as long as pygofers, gradually nar- 

rowed to blunt apexes. Each style, fig. 321, 

elongate, with abruptly narrowed finger-like 
process on inner margin of apex, the process 
almost one-third the length of the style. 
Aedaegus with the dorsal portion rather 
short and thickened and bluntly pointed at 
base; paired ventral processes each long and 

narrow to apical fifth, then widened to form 

spearlike blade that is pointed at apex, 
each blade bearing a small spine on the upper 

surface about one-fourth the distance from 

apex. 
This species has been collected in Wis- 

consin, Ohio, Missouri, and Illinois. 

Illinois Records—Many males and fe- 
males, taken May 18 to October 2, are from 
Alton, Cave in Rock, Centralia, Des Plaines, 
Dixon, Dolson, Eichorn, ‘Fairfield, Galena, 

Geft, Herod, Keithsburg, Mahomet, Ozark, 

Pulaski, Vienna, Wauconda, and White 

Pines Forest State Park. 

4. Cloanthanus lanceus DeLong 

Cloanthanus lanceus DeLong (1945, p. 26). 

Length 4 mm. Small, sharp headed, re- 
sembling argutus in general appearance but 

with distinctive genitalia. Vertex sharply 
pointed, almost half as wide between eyes 

length. Vertex pale at base as median 
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brownish, with longitudinal pale markings. 
Pronotum dark brown, with five pale longi- 
tudinal vittae. Scutellum paler than prono- 

tum, apex pale brown. Elytra finely irro- 
rate with dark brown, only a few pale spots 

visible and with few areolar spots. Face 
uniform dull yellow to pale brown, with- 
out infuscation above. 

MAGDALENSIS 

MAGDALENSIS 

3258 
VACCINIUM VACCINIUM 

Figs. 320-325.—Cloanthanus, male genitalia. 
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Female seventh sternite roundedly pro- 
duced on posterior margin. Male style, fig. 
324, notched on outer margin at about three- 

fourths its length, forming a_ finger-like 
process that is produced to form the apex of © 

the style. Dorsal portion of the aedeagus © 

a 

medium in length, with a sharp bend at — 
base; ventral paired processes curved 

3218 
HASTUS 

321A 

HASTUS 

VARIUS 

322A 

VARIUS 

LANCEUS 

A, ventral aspect; B, lateral aspect. 
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through the bend in the dorsal portion, their 
apexes broadened to form bladelike struc- 

‘tures that extend about one-fourth the 
length of process and bear a pointed heel 

‘on upper inner angle of blade. 
_ This species has not been taken in Illinois. 
‘It was described from Georgia. 

5. Cloanthanus nigrifrons (DeLong) 

Platymetopius frontalis var. nigrifrons DeLong 
(1923, p. 103). 

Length + mm. Vertex short, bluntly 
angled, three-fourths as wide between eyes 
at base as median length. Black, vertex 
marked with white elongate spots. Prono- 
tum with faint traces of white. Elytra 
black, shiny, with few white markings repre- 
sented only by white areolar spots along 
commissural line of each clavus, and before 

and posterior to the apical crossveins. Face 
heavily irrorate with dark brown or black. 

Female seventh sternite roundedly pro- 
duced on posterior margin. Male plates 

almost as long as pygofers, gradually nar- 

rowed and rather blunt at apexes. Each 

style, fig. 316, rather narrow, apical fourth 
abruptly narrowed and produced on inner 
margin to form a long slender finger-like 

process. Dorsal portion of aedeagus rather 

long and thick, with apical fifth narrowed; 

ventral paired processes long and slender 
to apical fourth, which is broadened to form 
spearlike blades with sharp-pointed apexes 
and a rather prominent spine on upper mar- 
gin almost one-third the distance from apex. 

This black-faced species was described 
from Connecticut. 

6. Cloanthanus scriptus (Ball) 

Platymetopius scriptus Ball (1909b, p. 165). 

Length 4 mm. Vertex short, about three- 
fourths as wide between eyes at base as 
median length. Dark brown, vertex with 

a median white apical longitudinal vitta, a 
white one along margin next to each eye, 
a pair of discal white spots and small white 
spots at base. Pronotum marked with five 

longitudinal vittae. Scutellum with white 
spots on disc, basal angles tan. Elytra irro- 
rate with brown, veins brown, pale areas 

throughout, and each elytron with round 
white areolar spots on apical portion; nu- 

merous brown costal veinlets. Face heavily 

irrorate with brown. 
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Female seventh sternite roundedly pro- 
duced posteriorly. Male plates broad at bases 

and with narrow rounded apexes. Each 

style, fig. 318, elongate, apical fourth pro- 
duced into a slender finger-like apex on inner 
margin. Aedeagus with dorsal portion long, 

narrowed just before apex, pointed at base, 

with an upturned spur; ventral paired 
pieces long and slender, with widened blades 

at apex that have barblike spines dorsally 

about one-third the distance from apex. 

This species occurs in the middle western 

states and has been collected from several 
localities in Illinois. 

Illinois Records—Many males and fe- 
males, collected May 18 to October 3, are 

from Anvil Rock, Apple River Canyon 
State Park, Elizabethtown, Marshall, Mon- 

ticello, Ozark, Starved Rock State Park, 
Warren, and White Heath. 

7. Cloanthanus varius DeLong 

Cloanthanus varius DeLong (1945, p. 26). 

Length 4 mm. Resembling magdalensis 

in form but with vertex white, mottled with 
brown, and with distinct male aedeagus. 

Vertex short, blunt, more than three-fourths 

as wide between eyes as median length. 
Vertex with a marginal bar on either side 
at apex, and longitudinal brown vittae at 

apex and between eyes, giving it a trans- 

versely banded appearance. Pronotum dark 

brown. Scutellum tawny, with white spots 
on median portion. Elytra brown, heavily 

irrorate, with pale areolar spots. Face 

heavily irrorate with brown. 
Female seventh sternite roundedly pro- 

duced on posterior margin. Male pygofers 

decidedly longer than plates. Apical third 

of each style, fig. 322, narrowed to a slender 
curved finger-like process. Dorsal portion 

of aedeagus rather long, constricted just 

before apex; each of ventral paired proc- 

esses broadened on apical fourth to form 
a blade; spine on upper margin about one- 

third the distance from apex and bent in- 

wardly on dorsal margin. 

This species is known only from Illinois. 
Illinois Records—Di1xon SprinGs: 

July 9, 1935, DeLong & Ross, 12. Exiza- 
BETHTOWN: June 25, 1932, Ross, Dozier, & 
Park, 12. MarsHALt: Sept. 27, 1935, Fri- 
son & Ross, 19. Monricetto: June 11, 
1934, Frison & DeLong, 1¢, 42. Srarvep 

Rock Srate Park: July 14, 1932, Dozier 
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& Park, 12. Wuutre Pines Forest STATE 

Park: July 12, 1934, DeLong & Ross, 12. 

8. Cloanthanus andromus (Ball) 

Nasutoideus andromus Ball (1931c, p. 221). 

Length 4 mm. Vertex short, almost three- 

fourths as wide between eyes at base as 
median length. Vertex tawny, with short 

longitudinal vittae so arranged as to form 
a broken pale transverse band before an- 
terior margins of eyes, and a narrower band 

at base. Pronotum brown, scutellum tawny. 

Elytra with veins brown, with sparse brown 
irrorations; costal veinlets brown, with 

numerous white areolar spots throughout 

the surfaces of elytra. Face pale brown. 
Female seventh sternite roundedly pro- 

duced on posterior margin. Male styles, 

fig. 323, each with a narrow apical finger- 
like process that is about one-fourth the 

length of style. Dorsal portion of aedeagus 
slender and elongate, curved at base, each 

of ventral paired processes with apical third 

broadened into blade that is sharp pointed; 

apex of each blade dorsally pointed. 
This species is known only from Florida, 

but may occur in states farther north. 

9, Cloanthanus atratus DeLong 

Cloanthanus atratus DeLong (1945, p. 27). 

Length 4 mm. In form and general ap- 
pearance similar to vaccinium but with nar- 

rower aedeagus blades. Vertex about three- 
fourths as wide at base as median length. 
Color brown, vertex with few pale mark- 

ings, short apical median vitta conspicuous. 
Elytra brown, with brown veins and scat- 
tered brown irrorations, leaving many pale 

areas and white areolar spots. Face heavily 
irrorate with brown. Male plates decidedly 

shorter than pygofers. Each style, fig. 317, 
with short narrow apical process that is 
about one-fourth the length of style. Dorsal 
portion of aedeagus broad at base, narrowed 

on apical fourth; each of ventral paired 

processes with apical third widened to form 

narrow blade, a small spine on dorsal mar- 

gin more than one-third the distance trom 
apex. 

This species is known only from Illinois. 

Illinois Records —Orercon: Castle 
Rock, June 30, 1935, DeLong & Ross, 24. 
Voto: in bog, Aug. 24, 1935, DeLong & 
Ross, 12. 
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10. Cloanthanus magdalensis 
(Provancher) 

Platymetopius magdalensis Provancher (1889, 
p. 275). 

Platymetopius obscurus Osborn (1905a, 
274). 

S ioe 

Length 4.5 mm. In form and general ap- ; 
pearance resembling acutus but with banded — 
vertex and brown face. Vertex short and 

broad, more than two-thirds as wide be- — 
tween eyes as median length; brown, short ~ 
white vittae arranged to form a broken — 
transverse band before anterior margins of — 
the eyes, and a pale band at base. Pronotum ~ 
dark brown, scutellum pale brown. Elytra 
brownish subhyaline, with darker irrora- — 

tions and with numerous pale areas and ~ 

areolar spots. Face brownish irrorate. Male ~ 
plates not reaching apexes of pygofers, — 
plates gradually narrowed to bluntly pointed 
apexes. Each style, fig. 320, narrow, with — 
short blunt narrowed finger-like apex that 
is about one-fifth the length of the style. 
Dorsal portion of aedeagus gradually nar- 
rowed from a rather thickened base to nar-_ 
row apex; ventral paired processes each 

long and narrow to apical third, which is 

widened, bladelike, and with a prominent — 
dorsal spine almost half the distance from 

apex. 
This species is northeastern in distribu- 

tion and occurs on species of Vaccinium. 

11. Cloanthanus vaccinium DeLong 

Cloanthanus vaccinium DeLong (1945, p. 27). 

Mee . 

with scattered darker “bEowe irrorations; 

veins brown; white areolar spots along co 

heavily irrorate with brown. Each male 
style, fig. 325, abruptly narrowed at two- 
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spine on dorsal margin more than one-third 
the distance from apex. 

This species is considered a synonym of 

magdalensis by Hepner (1946), but I believe 
that for the present it is advisable to con- 
sider the two species as distinct, based on 

the characteristics given in the key. More 
material from various parts of the range 

of the two species will ultimately solve this 
problem. 

This species is known only from Illinois, 
and was taken on Jaccinium in bogs. 

Illinois Records—Dr1xon: Sept. 17, 
1935, DeLong & Ross, 12. Granp De- 
Tour: July 12, 1934, DeLong & Ross, 2°. 
Voto: July 27, 1934, DeLong & Ross, 19 ; 
in bog, Aug. 24, 1935, DeLong & Ross, 3°. 

12. Cloanthanus triangularis DeLong 

Cloanthanus triangularis DeLong (1945, p. 
27): 

Length 4+ mm. Resembling magdalensis 
but with a more pointed vertex and distinc- 
tive male genitalia. Vertex sharply angled, 
almost twice as long at middle as basal 

width between eyes; dark brown, with 

slender pale vittae. Elytra pale brown, irro- 
rate with darker brown, leaving many pale 

areas and areolar spots; veins brown. Face 

heavily irrorate with brown. Male plates 
almost as long as pygofers. Each style, fig. 
319, with apical third narrowed and pro- 
duced as finger-like process. Dorsal por- 
tion of aedeagus rather short, narrowed to 

blunt apex; ventral paired processes enlarged 
near apexes to form large pointed spines on 

upper surface, spines about one-sixth the 
distance from apex. 

This species has been collected only in 
Illinois. 

Illinois Records —E1cHorn: Hicks 
Branch, June 13, 1934, DeLong & Ross, 1°. 
Norris City: June 17, 1934, DeLong & 
Ross, 12. SHAWNEETOWN: June 14, 1934, 
Ross & DeLong, 11 4, 1992 ; June 27, 1936, 

DeLong & Mohr, 1°. 

13. Cloanthanus dorsalis (Ball) 

Platymetopius frontalis dorsalis Ball 
(19094, p. 164). 
Length 4.5 mm. Vertex bluntly angled, 

three-fourths as wide between eyes at base 
as median length. Vertex, face, and venter 
pale yellow. Pronotum irrorate with brown. 

var. 
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Scutellum pale, with brown basal angles. 
Elytra pale, with brownish irrorations ex- 
cept on apical portions; apical half of each 
clavus pale, white areolar spots along com- 
missural line and on corium and along 
apical crossveins; costal veinlets brown. 

This species was described from Kansas. 
In Illinois three specimens have been taken 
that are quite similar to the type specimen 
and have been referred to this species. The 
male is unknown. 

Illinois Records——Doison: July 24, 
1936, DeLong & Mohr, 12. Ercuorn: 
Hicks Branch, June 13, 1934, DeLong & 
Ross, 12. Sr. ANNE: July 20, 1934, De- 
Long & Ross, 19. 

14. Cloanthanus bicolor (DeLong) 

Platymetopius bicolor DeLong (1916, p. 38). 

Length 4 mm. Vertex bluntly angled in 

the male, more than two-thirds as wide 

between eyes at base as median length. 
Vertex pale yellow, pronotum shiny black, 

scutellum black, with a white margin on 

apical angle. Elytra shiny black, without 

areoles except on anterior apical cells; api- 

cal border of each elytron white margined. 

Face and thorax below pale yellow, un- 
marked. Each male plate broad at base, 
narrow at apex, and rounded. Each style, 
fig. 315, with rather short finger-like proc- 
ess, which is narrowed and curved out- 

wardly at apex. Dorsal process of aedeagus 

rather long, constricted just before rounded 

apex, and curved dorsally at base; ventral 
paired processes curved with half of a spear- 

head blade bearing a barblike spine at base 

about one-fourth the distance from apex. 

This strikingly colored species is known 
only from one male collected in Tennessee. 

15. Cloanthanus cuprescens (Osborn) 

Platymetopius cuprescens Osborn (1905, p. 
517). 

Length 5.5 mm. Vertex appearing sharp 

pointed, three-fifths as wide at base be- 

tween eyes as median length. Brown, vertex 
with a short conspicuous pale vitta at apex. 

Pronotum with five pale longitudinal vittae. 

Elytra pale, irrorate with brown, having 

round white areoles and pale areas through- 

out the elytral surfaces. Face dull yellow, 
with a pale transverse band below apex, area 

darker between this pale band and margin 
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of vertex. Male plates rather short, with 
blunt apexes. Dorsal process of aedeagus, 

fig. 313, with a rather long ventral portion, 

curved upward at base; a pair of ventral 

extending from base, curved 

around dorsal portion, then protruding to 

form in apical region broad triangular 
blades, each comprising about one-fourth of 
the entire ventral process. 

This is the most common of the northern 
long-headed species of the genus. 

Illinois Records——Many males and fe- 
males, taken May 27 to October 3, are 

from Alton, Antioch, Apple River Canyon 
State Park, Cave in Rock, Centralia, Dixon, 

Dolson, Dubois, Eichorn, Elizabethtown, 

Evergreen Park, Galena, Geff, Gibsonia, 

Grand Detour, Havana, High Knob, Jones- 
boro, Keithsburg, Mahomet, Monticello, 

Oregon, Palos Park, Pike, St. Anne, Vienna, 

Volo, White Pines Forest State Park, and 

Wolf Lake. 

processes 

16. Cloanthanus angustatus (Osborn) 

Platymetopius angustatus Osborn 
518). 

(1905b, p. 

Length 4 mm. Vertex in male bluntly 
pointed, about two-thirds as wide between 

eyes as median length, with longitudinal pale 

vittae. Pronotum irrorate with brown; 

scutellum tan. Elytra greenish-brown sub- 
hyaline, without areolar spots except before 

and just posterior to apical crossveins; pos- 

terior costal and apical veinlets broadly 
brown. Face tawny, male plates rather 

short, with narrow rounded apexes. Each 

style, fig. 303, with an abruptly narrowed, 
short, finger-like process on inner margin, 

about one-fifth the length of style. Dorsal 

process of aedeagus rather short and thick; 
paired ventral processes long and slender, 

curved about the dorsal process, and with 

very narrow scarcely widened blades. 
This species has been recorded from New 

York and Missouri, and has been collected 
on pine in coniferous forests. 

17. Cloanthanus cinereus (Osborn 
& Ball) 

Platymetopius cinereus Osborn & Ball (1897, 
p. 193). 

Length 4 mm. Vertex rather short, two- 

thirds as wide as median length. Dorsum 

appearing greenish gray, with three con- 
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spicuous white longitudinal vittae on vertex. 
Pronotum with five conspicuous pale longi-— 
tudinal vittae. Elytra light in color, with — 
greenish-gray veins and sparse irrorations, — 
veins on apical portion darker; large areas 

and areolar spots white. Face dull yellow. 
Each male style, fig. 301, with apical third 
narrowed and produced into a finger-like 
apex on inner margin. Dorsal portion of 
aedeagus rather broad at base, narrowed 
to about half its basal width at apex; ven- — 

tral paired processes long, slender, and — 
coiled around the dorsal portion of aedeagus. — 

This is the common prairie form of the 
genus and is found abundantly on the Illi- — 
nois prairies. It has been recorded from the — 

southeastern United States and from the 
Middle West. 

Illinois Records—Many males and fe- 
males, taken from June 12 to October 2, 
are from Alsip, Amboy, Carman, Cave in 

Rock, Des Plaines, Elizabeth, Evergreen 

Park, Fairfield, Fulton, Grand Detour, 

Gulfport, Hanover, Kampsville, Momence, 
Oak Lawn, Oquawka, Oregon, Palos Park, 

Port Byron, Putnam, St. Anne, Spring 
Valley, Urbana, Watson, and Zion. 

18. Cloanthanus rubellus (Sanders & 
DeLong) 

Platymetopius rubellus Sanders & DeLong 
(1919, p. 231). 

Length 4.0-4.5 mm. Vertex strongly pro- 
duced and sharply angled, less than two- 
thirds as wide between eyes at base as 
median length. Dorsum reddish brow 
tinged with dark red. Vertex with a pale 
median apical vitta, and a pale vitta on 
either side of median vitta. Pronotum wi 

five pale longitudinal vittae. Scutellum tan. 
Elytra brownish subhyaline, with darker 
irrorations, costal veinlets on apical half of 
each elytron brown margined; white areolar 

spots on apical portion and along commis- 
sural line of clavus. Face tawny, tinged with 
red. Male plates broad at base, rather long, 

and extending almost to tips of pygofers. 

Apical third of each style, fig. 300, narrow, 
finger-like, and produced almost straight on 
inner margin. Aedeagus with a long slend 
dorsal process and a pair of long slender 

processes that are usually coiled around the 
dorsal process. F 

The sharp-pointed vertex and reddi 
color will usually separate this species, which 
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has been found only on the East Coast of 
the United States, from closely related 
forms. 

19. Cloanthanus acutus (Say) 

Jassus acutus Say (1831, p. 306). 

Length 4.5 mm. Vertex produced rather 
sharply, almost two-thirds as wide between 
eyes at base as median length. Dorsum 
brown, vertex with median pale vitta at 

apex, and conspicuous pale vitta on disc. 
Pronotum dark brown, scutellum tawny. 
Elytra pale, with scattered dark brown 
irrorations, leaving many pale spots and 

areolar spots. Face yellow, heavily infus- 
cated with brown above the white line and 
at sides. Male pygofers one-fourth longer 
than plates. Each style, fig. 307, with api- 

cal third abruptly narrowed and produced 
as a slender finger-like process that curves 
outwardly. Dorsal portion of aedeagus with 
a long slender ventral process that is sinuate 
and tapered to apex, the latter slightly en- 
larged; ventral paired processes long and 

narrowed to apexes. Each pygofer long, 
narrowed to a blunt produced apex. 

A common yellow-faced species, acutus 

is transcontinental in distribution. 
Illinois Records—Many males and fe- 

males, taken from May 7 to September 24, 
are from Adair, Alton, Amboy, Antioch, 

Apple River Canyon State Park, Aurora, 
Bushnell, Cave in Rock, Chester, Cypress, 
Danville, Des Plaines, Dixon, Dolson, 
Dubois, Elizabethtown, Elgin, Evergreen 
Park, Fern Cliff, Fox Lake, Galena, Geff, 

Golconda, Grand Detour, Grays Lake, 

Gulfport, Hanover, Hardin, Harrisburg, 

Havana, Justice, Kankakee, Karnak, Keiths- 
burg, Lincoln, Mason City, Mound City, 
Mounds, Muncie, Niota, Normal, Oak 
Lawn, Oakwood, Ogden, Onarga, Oregon, 
Ozark, Pecatonica, Princeton, Pulaski, Put- 

mam, Quincy, Round Lake, St. Anne, 

Shawneetown, Sparta, Starved Rock State 
Park, Urbana, Vandalia, Vienna, Virginia, 
Volo, Warren, Waukegan, Wolf Lake, and 

Zion. 

20. Cloanthanus filamentus DeLong 

Cloanthanus filamentus DeLong (1945, p. 22). 

Length 5 mm. Resembling acutus in form 
and general appearance, but paler in color 

and with a shorter dorsal aedeagus in male 
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and blunter pygofers. Vertex two-thirds as 
wide between eyes at base as median length. 
Dorsum light brown, with three pale vittae 
on anterior portion of body. Pronotum with 
the usual pale vittae. Apical half of scutel- 
lum pale. Elytra rather sparsely irrorate 
with pale brown so that many areolar spots 
and pale areas are seen throughout the sur- 
face. Face yellow, with brown margin 
above. Each male style, fig. 308, narrow, 
gradually narrowed just beyond middle to 
narrow curved apical process that is more 
than one-third the length of the style. 
Dorsal portion of aedeagus with an elon- 

gated narrow process that is shorter than in 
acutus. Ventral paired processes long, 
slender, extending almost to apex of pygo- 

fers. Pygofers more blunt at apexes than in 
acutus. 

This species was described from Penn- 
sylvania and has been taken at 
localities in Illinois. 

Illinois Records—Ampoy: May 21, 
1917, 18 ; Aug. 8, 1934, DeLong & Ross, 

1g. Des Praines: Sept. 18, 1935, DeLong 
& Ross, 34. Justice: July 23, 1937, Mohr 

& Burks, 12. KANKAKEE: Aug. 8, 1935, 
Ross & DeLong, 16. Mounnps: May 23, 
1932, H. L. Dozier, 1 6. Oak Lawn: sand 

prairie, July 27, 1934, DeLong & Ross, 14. 
Oakwoop: Aug. 17, 1934, DeLong & Ross, 

1g. Voto: July 16, 1935, DeLong & Ross, 
1¢. 

several 

21. Cloanthanus cinnamoneus (Osborn) 

Platymetopius magdalensis var. cinnamoneus 
Osborn (1915, p. 114). 

Length + mm. Resembling acutus in form 
and general appearance but with face pale 
brown and with distinctive genitalia. Vertex 

bluntly angled, about two-thirds as wide 

between eyes at base as median length. 

Vertex, pronotum and scutellum cinnamon 

brown, with pale elongate lines and vittae. 

Elytra pale, with brown veins and rather 
heavy brown irrorations having numerous 
pale spots and areoles; costal veinlets broadly 

brown. Face irrorate with pale brown. 

Each male style, fig. 310, narrowed just 

beyond middle, apical half forming a long 
rather thick finger-like process. Dorsal por- 
tion of aedeagus rather short, apex slightly 

enlarged; ventral paired long, 

slender, apexes curved ventrally and anteri- 

processes 

orly. 
This species has been taken only in 
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Canada, Maine, and other northern states 

bordering Canada. It is unique in genital 

characters. 

22. Cloanthanus abbreviatus (DeLong) 

Platymetopius abbreviatus DeLong (1916, p. 
39). 
Length 4 mm. Resembling acutus in form 

and appearance but with a brown face. 

Vertex bluntly angled, a little more than 

half as wide at base as median length. Ver- 
tex brown, with whitish longitudinal vittae. 
Pronotum dark brown, with five pale longi- 
tudinal vittae; scutellum paler. Elytra pale, 

with brown veins and rather sparse reticu- 

lations, leaving many white areas and areo- 
lar spots; numerous costal veins brown. 

Face marked with pale brownish irrorations. 

Male plates about two-thirds as long as 

pygofers. Each style, fig. 311, abruptly nar- 
rowed at less than two-thirds its length and 
produced as a long slender process that is 

curved or hooked at apex. Dorsal portion 

of aedeagus broadly curved at base, rather 
thick throughout its length, and sinuate, the 

apex pointed on inner margin; ventral paired 

processes long and narrow. Pygofers long, 

tapered to bluntly pointed apexes. 

‘This species was originally described from 
two female specimens from Tennessee. Ad- 

ditional specimens, including males, have 

since been taken in Wisconsin and Illinois. 

Illinois Records.—Ampoy: Aug. 8, 1934, 

DeLong & Ross, 1 ¢. Cave ry Rock: Oct. 
2, 1934, Ross, 2. ErcHorn: Hicks Branch, 
June 13, 1934, DeLong & Ross, 22. OreE- 
GON: June 21, 1917, 146; Aug. 23, 1935, 

DeLong & Ross, 44,49. Sr. ANNE: Aug. 

21, 1934, DeLong & Ross, 1 g ; Aug. 4, 1936, 
Frison & Burks, 1¢. Wotr Lake: July 

30, 1934, DeLong & Mohr, 4¢. 

23. Cloanthanus parvus (Lathrop) 

Platymetopius parvus Lathrop (1917, p. 122). 
Platymoideus ovideus Ball (1931c, p. 227). 

Length 3.5 mm. Small, resembling cin- 
ereus in color and general appearance. Ver- 

tex blunt at apex, slightly more than half 

as wide between eyes at base as median 

length. Dorsum pale, marked with brown. 

Vertex completely lined with pale longi- 
tudinal vittae. Pronotum with brown reticu- 
lations and five conspicuous pale longitudinal 

vittae. Scutellum tawny. Elytra pale, 
marked with brown veins and sparse reticu- 
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lations; apex of each smoky, costal veinlets 
brown, numerous white spots and reticula- 

tions throughout. Face bright yellow, darker 
above. Each male style, fig. 305, abruptly 
narrowed at about two-thirds its length, 
apical third narrow and produced into a 

long finger-like process. Dorsal portion of 
aedeagus short and rather thick, broadly 
rounded at base; ventral paired processes 

long and slender, reaching almost to apexes 
of pygofers. 

This relatively minute species has been 
collected only in the southeastern United 
States. 

24. Cloanthanus parvus var. niger 
DeLong 

Cloanthanus parvus var. niger DeLong (1945, — 
p. 27). 

Length 3.5 mm. Resembling parvus in 
size and general appearance, but darker in 

color and with shorter and blunter vertex. 

Dark brown, vertex heavily irrorate with ~ 
a few pale longitudinal markings. Prono- 
tum with five pale vittae. Scutellum paler. 
Elytra irrorate with brown, leaving many — 
pale spots and white areoles. Face pale 
brownish. Male genitalia similar to those 
of parvus. The dorsal portion of the aedea- 
gus short, rather thick, broadly rounded at ~ 

base; the ventral paired processes slender 

throughout. 
Known only from Alabama, this variety 

appears to be distinct from typical parvus 

in general appearance. 

25. Cloanthanus tenuis DeLong 

Cloanthanus tenuis DeLong (1945, p. 24). 

- Length 4.5 mm. Resembling acutus in 
form and general appearance but with a ~ 

shorter basally rounded dorsal process of af 
Vertex a little more than the aedeagus. 

half as wide between eyes at base as median 
length. Pale brown, vertex with pale longi-— 
tudinal vittae, especially on apical portion. 
Pronotum darker on disc, scutellum with 

apical portion orange yellow. Elytra marked 

with pale brownish irrorations, leaving many 

pale areas and areolar spots. Face yellow, — 
with a brown border above. 

Each male style, fig. 309, with short 
finger-like process at apex, about one-fifth 
the length of the style. Dorsal portion of 
aedeagus medium in length, narrow, and 
with base sharply curved; ventral paired 

Saat 
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processes of aedeagus long and_ slender, 
reaching to apexes of pygofers. 

Described from South Dakota and Utah, 
this species has not been collected in Illinois. 

26. Cloanthanus fulvus (Osborn) 

Platymetopius fulvus Osborn (1905b, p. 519). 

Length 4.5 mm. Vertex bluntly angled, 
in male less than two-thirds as wide be- 
tween eyes at base as median length. Dor- 
sum brownish fulvus, vertex paler, with 
three faint longitudinal vittae. Scutellum 
pale, lateral angles brown. Elytra with pale 
areoles before and caudad to apical cross- 

veins, apical veinlets broadly embrowned. 
Face dull yellowish, without darker mar- 
gins. Male styles, fig. 302, each long and 

narrow, with finger-like process on inner 

margin, which is blunt at apex and projects 
about one-fourth the length of the style. 
Dorsal portion of aedeagus long and slender, 
bowed upward at base; ventral paired proc- 

esses long and slender, with a_ slender 
branch arising on inner margin about two- 
fifths the distance from each apex. 

This is a common species in some north- 

eastern states. It has been recorded from 
New York, Pennsylvania, and Ohio, but has 

not been taken in Illinois. It is similar to 
collaris in genital characters. 

27. Cloanthanus collaris (Sanders & 
DeLong) 

Platymetopius collaris Sanders & DeLong 
(1919, p. 232). 

Length 4.5 mm. Closely related to fulvus; 
vertex more bluntly angled and pronotum 

dark brown or black. Vertex in male more 
than two-thirds as wide between eyes at 

base as median length. Median pale vitta 
at apex of vertex conspicuous. Pronotum 

dark brown to black, the lateral margins 
often paler. Scutellum with anterior half 
black, posterior portion brown. Elytra dark 

brown, costal veins and veins on apical por- 
tions brown, areoles occurring only just 
anteriad and posteriad to the apical cross- 
veins. Face pale brown. The male genitalia 
are similar to those of fulvus. Aedeagus 
with the long slender paired ventral proc- 
ésses each branched on inner margin about 
two-fifths the distance from apex. 

This species, which is characteristically 

marked, is known at present only from the 
mountains of Pennsylvania. 
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28. Cloanthanus frontalis (Van Duzee) 

Platymetopius frontalis Van Duzee (18904, p. 
112) 

Length 4.0-4.5 mm. Vertex short, bluntly 
angled, three-fourths as wide between eyes 
at base as median length. Color black, 
vertex with conspicuous white vittae on 
apical portion. Pronotum usually with 
traces at least of pale longitudinal vittae. 
Scutellum black. Elytra heavily irrorate 
with dark brown or black, with numerous 
small white spots and white areoles; apex 
of each broadly margined with black. Face 
bright yellow, infuscated at sides and darker 
above. Male plates almost as long as pygo- 
fers. Each style, fig. 306, abruptly narrowed 
at about two-thirds its length, apical third 
slender and produced into finger-like proc- 
ess. Dorsal portion of aedeagus rather 
long, broadly curved at base; ventral paired 
processes long and slender, reaching almost 
to tips of pygofers. 

This is a common species throughout IIli- 
nois, occurring on leguminous and other 
herbaceous plants and crops. It is recorded 
from the eastern United States, the Middle 
West, and California. 

Illinois Records—Many males and fe- 
males, taken May 17 to October 3, are from 

Adair, Anvil Rock, Arlington Heights, 

Atlas, Barry, Beach, Bushnell, Cairo, Cave 
in Rock, Cobden, Cornfield, Cypress, Dan- 

ville, Decatur, Des Plaines, Dolson, Dubois, 

Eichorn, Elizabeth, Evergreen Park, Fair- 

field, Fern Cliff, Fulton, Geff, Gibsonia, 
Glencoe, Grafton, Grand Detour, Grays 

Lake, Hamburg, Hanover, Hardin, Harris- 

burg, Havana, Herod, High Knob, Homer, 
Justice, Kampsville, Karnak, Kinmundy, 
Kirkwood, Lawrenceville, Luther, Ma- 

kanda, Marshall, Momence, Mount Carmel, 

Muncie, New Holland, Normal, Oak Lawn, 

Oquawka, Oregon, Ozark, Princeton, 

Pulaski, Quincy, Seymour, Shawneetown, 

Sparta, Starved Rock State Park, Summit, 
Ullin, Urbana, Ursa, Vandalia, Vienna, 
Virginia, Ware, Watson, Waukegan, Wolf 

Lake, and Zion. 

29. Cloanthanus slossoni (Van Duzee) 

Platymetopius slossont Van Duzee (1910, p. 
222). 

Length 4 mm. Resembling acutus in color 
but with a long sharp pointed vertex. De- 

cidedly less than half as wide between eyes 
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at base as median length; pale brownish, 

with pale longitudinal vittae. Pronotum 
dark brown, with five pale longitudinal vit- 

tae. Elytra pale, with brownish irrorations 
and brown veins, leaving many pale areas 

and pale areolar spots. Face yellow, infus- 

cated with brown at margins and above. 

Male plates almost as long as pygofers, 
gradually narrowed to blunt tips. Apical 

one-third of each style, fig. 304, narrowed 

to form a thick finger-like process. Dorsal 

portion of aedeagus slightly tapered to a 
blunt apex; ventral paired processes nar- 

row, scarcely widened at apexes, tips sharp 

pointed. 
This long-headed species is known only 

from Florida. 

50. ACURHINUS Osborn 

Acurhinus Osborn (1920, p. 158). 

Fig. 205. Head strongly produced, the 
vertex with sides nearly straight, apex acute, 

slightly concave above; frons reaching close 
to eyes, antennal pits touching eyes, and 
ocelli very close to eye borders; a distinct 
furrow beneath the front margin between 
vertex and front; front strongly convex. 
Costa with strongly reflexed veinlets next 

to the outer anteapical cell, which is much 
reduced. 

Only one species from the United States 

is placed in this genus. 

1. Acurhinus pyrops (Crumb) 

Deltocephalus pyrops Crumb (1915, p. 191). 

Length 3.5-4.0 mm. Brownish yellow, 
with a very long pointed vertex. Eyes and 
ocelli bright red. Vertex with a black spot 
on either side of apex, a posterior spot and 

two pairs of transverse marks on disc fus- 

cous. Face yellow, margined above with 
brown. Elytra pale, nervures margined with 
fuscous, costal areas yellowish. 

Female seventh sternite, fig. 290C, with 
posterior margin gradually sloping to the 

middle third, which is almost squarely exca- 
vated one-fourth the distance to base and 

bears a short broad black footh. Male 
plates, fig. 290, short and broad, lateral 

margins convexly rounded to broad blunt 
slightly divergent apexes. 

This species occurs in the eastern United 
States, and is abundant in Illinois. 

Illinois Records—Many males and fe- 
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males, taken June 12 to October 3, are from 

Albion, Alton, Anvil Rock, Cave in Rock, — 
Dixon Springs, Dolson, Dongola, Eichorn, 
Elizabethtown, Geff, Herod, Metropolis, 
Parker, St. Anne, Vienna, and Watson. 

51. FLEXAMIA DeLong 

Flexamia DeLong (1926a, p. 22). 

Figs. 224, 326. Vertex strongly produced, q 
pointed, disc flattened or slightly depressed, ~ 
acutely and sharply angled with the front. 

adult; 6, Fig. 326.—Flexamia 
face; c, head and pronotum; d, female geni- 
talia; e, male genitalia; /, elytron; g, nymph; 

reflexa: 4, 

h, face of nymph. (From Osborn.) 

Face elongated, elytra with apical costal 
veinlets reflexed or very short and right 
angled. Inner claval veins often partially 
coalescing, with or without appendix. 

The species of this genus are usually 
conspicuously marked by the broad white 
coloration on the apical costal reflexed vein- 
lets. In habit they are all grass feeding and ~ 
live in meadows, pastures, and prairies.” 

Twenty-seven species have been recorded 
for the United States, chiefly middle western 
regions. Eleven of these species have been 
taken in Illinois. Several others may occur 
in this state. ; 
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6. 

10. 

DeLonc: 

Key To SPECIES 

Vertex, pronotum, and scutellum, fg. 
3274, marked by heavy coalescing black 
bars and spots giving the appearance of 
a black wedge-shaped marking extend- 
ing onto clavus of each elytron........ 
23 Od Bo eee ean 1. rubranura 

Vertex, pronotum, and scutellum without 
heavy black markings in the form of 
coalescing bars and spots........ 

Color bright yellow or yellowish ka 
with a large round black spot on center 
of each elytron; vertex, fig. 327B, with- 
out transverse marking... .2. areolata 

Color white, yellowish gray, or brownish 
yellow, spots when present on elytra 
smaller; vertex with transverse markings 
or longitudinal stripes, or both......3 

White or lemon yellow, marked with con- 
spicuous brown longitudinal stripes on 
base of vertex, on pronotum, and on 
REUIER IC eee en, eS Getto isd ona bs 4 

Some shade of brownish or grayish yellow, 
not white, and without definite longitu- 
dinal stripes on base of vertex, on pro- 
notum, and on scutellum............ 5 

Length not over 4.5 mm. Head and pro- 
notum, fig. 327C, white with brown 
stripes. Elytra not appearing longitu- 
minally Striped. fe) oc. .s ss 3. albida 

Length more than 5 mm. Head and pro- 
notum, fig. 327D, lemon yellow, with 
brown stripes. Elytra appearing longi- 
tudinally striped........ 4. grammica 

Vertex broad, as wide between eyes as 
median length or slightly longer than 
CTT GS te So. eas eee a 6 

Vertex more narrowed, decidedly longer 
at middle than basal width peeve 
SUES sagt he ogee eee ae ee 

Female seventh sternite, fig. 3282, with 
central obtuse lobe incised at middle 
and bearing a conspicuous black tooth 
at middle on each side. Male plates, 
fig. 337, truncate and divergent at tips; 
inner margins of pygofers enclosing 
long black styles that exceed plates... 
- se ce cae eta eee ee 5. stylata 

Female seventh sternite, fig. 328F, without 
conspicuous black teeth on margins of 
central lobe. Male plates, fig. 338, 
convexly rounded to bluntly pointed 
apexes; styles not visible... .. 6. inflata 

SMES SC Se I i a 15 

Male plates, fig. 339, scarcely narrowed 
apically, broadly rounded.7. pectinata 

Male plates decidedly narrowed apically, 
apexes not broadly rounded, as in 
Tae SEUSS GAA EE i eee 9 

Male plates, fig. 342, strongly divergent on 
apical third, apexes pointed........., 
_ 5 eis ee ee 8. sandersi 

Male plates with apexes appressed or 
proximal, not divergent on apical third, 
EI TES SEER SS 10 

Male plates rather long, concavely rounded 
or straight on outer margins, not ith 
exceeded by pygofers, as in fig. 340. 

aie 
PECTINATA 

Fig. 327. —Flexamia, 

nota. 
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Male plates shorter, convexly rounded to 
blunt apexes, exceeded by pygofers by 
at least half their length, as in fig. 332... 

. 13 

V 
eg) AREOLATA ALBIDA 

RUBRANURA 

D E 

GRAMMICA STYLATA 

/ Jr 

BAR 
INFLATA REFLEXA PICTA 

IMPUTANS BIDENTATA 

\ 

Neat 
ABBREVIATA SANDERS! 

A-M, heads and pro- 
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11. Male plates, fig. 340, with produced 14. Aedeagus, fig. 332, with terminal processes. 
finger-like processes on outer margins at Color creamy yellow, face black...... 
apexes. Aedeagus with two terminal 9 | 3.5.3.4... ee eee 13. imputans © 
serrate processes........ 9. bidentata Aedeagus, fig. 330, without terminal — 

Male plates without finger-like processes processes. Color pale cinereus, face 
on outer margins at apexes. Aedeagus INfuscateG: wt eee 14. abbreviata 
with three terminal processes, as in 15. Female seventh sternite, fig. 328G, notched, 
| HenOl 5 eaaeet min pines ios nerend ite de 12 forming four median teeth on posterior — 

12, Aedeagus, fig. 341, with a dorsal terminal MATIN: ase ener se eee 7. pectinata — 
process; a large ventral process with Female seventh sternite with not more — 
two large spines at base; small proc- than two distinct teeth, as in fig. — 
esses at apex of aedeagus not serrate... 328K oi. ie be Oe 16 oe 
See Ee Ra ee hacer 10. reflexa 16. Median notch on female seventh sternite, 

Aedeagus, fig. 329, without a dorsal termi- fig. 328K, forming two broad teeth, each 
nal process; large ventral process with- of which is either truncate or concave 
out spines; small lateral apical proc- at apex... $c... os onuh ee “4 
esses serrate...........- 11. prairiana).* 4... A es ee 14. abbreviata 

13. Plates very short, pygofers exceeding Teeth of median portion of seventh 
plates by their length. Aedeagus, fig. sternite, if present, sharp pointed, some- 
331, with two terminal lateral processes times wanting. 2. J. - «cee 1 
Se he TS Tn Ae een em oe 12. picta’ 17. Posterior margin of seventh sternite 

Plates long, pygofers exceeding plates by truncate or sloping from lateral angles 
about one-half their length, as in fig. to median produced portion, figs. 328/, 
332 14 SD BUN seg Scorn 10. reflexa, 8. sandersi 

\ 
ALBIDA 

‘ 

RUBRANURA 

INFLATA 

SANDERSI 

REFLEXA ABBREVIATA IMPUTANS BIDENTATA 

Fig. 328.—Flexamia, A—M, female genitalia. 
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329A 

ABBREVIATA %. 

Figs. 329-332.—Flexamia, male genitalia. 

Posterior margin of seventh sternite broad- 
ly notched or concavely emarginate be- 
tween lateral angles and median notch, 
as in fig. 328 

18. Creamy yellow in color, face black...... 
ca ISD OB ERe ee es eae 13. imputans 

Pale cinereus in color, face infuscated and 
with some pale markings............19 

19. Usually heavily marked with black or dark 
fuscous, nervures of veins heavily in- 
Minecafeditas hates. 0 5: ba. ca 12. picta 

Usually not heavily marked with black, 
nervures of elytra only moderately in- 
fuscated..11. prairiana, 9. bidentata 

1. Flexamia rubranura DeLong 

Flexamia rubranura DeLong (1935a, p. 154). 

Length 3.0-3.2 mm. Yellowish, with 

heavy markings. Vertex, fig. 3274, one- 
third longer than width between eyes. Ely- 

tra short, covering only the first three or 
four abdominal segments. A broad black 
wedge-shaped mark composed largely of 
wide black transverse bars extending from 

apex of vertex to claval area of the elytra; 

a pair of black spots on pronotum behind 

DeLonc: LEAFHOpPERS OF ILLINOIS 
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IMPUTANS 

A, ventral aspect; B, lateral aspect. 

the eyes and two pairs at about the middle 
of the wings. Abdomen with four longi- 

tudinal black lines. Face and venter dark 

brown to black. Tips of male pygofers 
bright red. 

Female seventh sternite, fig. 3284, almost 

truncate, middle third slightly produced and 
notched, forming a broad truncated or con- 

cavely rounded tooth on either side and with 

a black spot on either side of middle. Male 
plates gradually tapered to broadly rounded 
apexes that are about one-half as wide as 

basal width, exceeded in length by the bright 
red pygofers. Aedeagus, fig. 333, with body 

short; a process arises on either side and 

extends into genital chamber; a ventral proc- 

ess arises from base, curves ventrally and 

caudally and lies between the terminals 
of the two dorsal branches; ventral process 

consists of two long slender parallel and 

proximal processes. 
This species was described from northern 

Illinois, where it occurs on the moist prai- 
ries in at least two localities. 
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RUBRANURA 

ce 333A 

336B ALBIDA 3358 

STYLATA 

342A 

REFLEXA REFLEXA SANDERSI SANDERSI 

Figs. 333-342.—Flexamia, male genitalia; both internal and external structures shown. 
A, ventral aspect; B, lateral aspect. 
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Illinois Records.—EverGreen Park: 
Aug. 23, 1934, DeLong & Ross, 244, 4292 ; 
July 1, 1935, DeLong & Ross, 54. Sum- 

mit: July 17, 1935, DeLong & Ross, 124, 
i? 9. 

2. Flexamia areolata (Ball) 

Deltocephalus areolatus Ball (1899, p. 188). 

Length 3.5-4.0 mm. Pale olive to bright 
yellow. Vertex, fig. 327B, more than one- 
half longer at middle than width between 
the eyes, with crescent marks at apex enclos- 

ing a white spot. Elytra each with a large 
black or fuscous blotch between sectors and 

behind the first cross nervure, the outer 
apical margin and anterior borders of the 
broad white reflexed veins fuscous. Face 
and venter black. 

Female seventh sternite, fig. 328B, with 

the posterior margin angularly excavated 

one-fourth the distance to base on either 

side of a rounded medially notched tooth, 
which is one-fourth the width of segment 
and equals the lateral angles in length. 

Male plates gradually narrowed to bluntly 
pointed divergent apexes. Aedeagus, fig. 

334, with three terminal processes, the two 

shorter processes smooth; longer process 
heavily clothed with coarse pubescence. 

This species is a prairie type occurring 

on a Panicum or a Closely related genus, 

which grows on sand prairies and in similar 
habitats. It is very common throughout the 
prairies of Illinois and is recorded from the 

eastern United States and west to Arizona. 

Illinois Records.—Males and females, 
taken June 14 to October 4, are from Apple 

River Canyon State Park, Barry, Carman, 
Cave in Rock, Dixon Springs, Eichorn, 

Fulton, Hanover, Havana, Marshall, 

Oquawka, Oregon, Port Byron, St. Anne, 
Thomson, Urbana, Vienna, and Watson. 

3. Flexamia albida (Osborn & Ball) 

Deltocephalus albidus Osborn & Ball (1897, 
p. 201). 

Length 4.25 mm. Milky white, with 
brown marking. Vertex, fig. 327C, a little 
longer at middle than basal width between 
eyes, a black or dark brown triangular 

margin enclosing pale spot at apex, a trans- 

verse band between eyes, and four or six 

longitudinal lines across pronotum, the inner 
Pair arising on the base of vertex and ex- 

tending across scutellum on to elytra. Elytra 
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with claval and apical margins, anterior 

borders of reflected veins, and spots on each 
clavus and disc, brown or black. 

Female seventh sternite, fig. 328C, divided 
into three lobes by two angular excavations 
extending one-third the distance to base; 

central lobe almost as broad as the com- 
bined width of the other two, incised at 

middle, and with a slight blunt tooth on 

either side. Male plates gradually tapering 

to blunt convexly rounded apexes. Aedeagus, 

fig. 336, with a pair of terminal processes, 

each branched near base and giving rise to 
two short ventrally or laterally directed 
spines. 

A distinctly marked species, albida occurs 

only in prairie habitats in a few middle 
western states. 

4. Flexamia grammica (Ball) 

Deltocephalus grammicus Ball (19006, p. 204). 

Length 5.25 mm. Lemon yellow, marked 

with brown Vertex, fig. 327D, 
about one-fifth longer at middle than width 

between eyes; white, washed with yellow; 

fuscous crescent marks at apex, marginal 

line and a transverse medially interrupted 

band between ocelli also fuscous; a pair of 

dark brown longitudinal stripes arising on 
basal third of vertex and continuing across 
pronotum and scutellum. Pronotum with 

two additional lines behind each eye; four 

central lines continuing on to elytra, the 

two on each side converging and uniting 

before tip of clavus, where they terminate. 

Three other bands paler in color on each 

elytron interrupted by pale yellow veins. 
Face yellow, a black line just beneath mar- 
gin of vertex. 

Female seventh sternite, fig. 328D, with 
posterior margin angularly excavated one- 

third the distance to the base; margin of 
excavation near center slightly toothed and 

marked with black. Male plates short and 
broad, with broadly rounded apexes. Aedea- 

gus, fig. 335, slender with two very short 

laterally directed terminal processes; a 
short dorsal process arises at base and has 

stripes. 

a pair of longer processes at its apex. 

An abundant species on the sand prairies 
in Illinois, grammica is one of the most 

striking in color of this genus. It has been 

recorded previously from Colorado and 

Nebraska. 
Illinois Records.—I'uLtron: Aug. 22, 

1935, DeLong & Ross, 54. THOMSON: 
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June 30, 1935, DeLong & Ross, 1136, 

1012; Aug. 16, 1937, Ross & Burks, 14, 

49. 

5. Flexamia stylata (Ball) 

Deltocephalus stylatus Ball (1899), p. 190). 

Length 4.5 mm. Pale cinereous. Vertex, 

fiz. 327E, very slightly longer than its basal 
width, yellowish, with apical dark spots and 

with a transverse broken line between 

ocelli. Elytra marked as in flexulosa (Ball) 

(18994, p. 199), nervures pale, margined 

with fuscous; outer region of each clavus 
with a dark spot on either side of first cross 

nervure of the disc. 

Female seventh sternite, fig. 328£, with 
posterior margin produced on the middle 

third into an obtusely triangular tooth, bifid 
at apex and bearing a small lateral tooth 

on either side. Male plates, fig. 337, round- 

edly divergent at the apexes, which are half 

as wide as at the bases; apexes truncate or 

slightly and roundedly emarginate. Styles 
long, narrow, black, exceeding pygofers. 

This prairie species has been collected 

only rarely, and very little is known of its 
food habits. It has been recorded from Iowa 

and Nebraska. 

6. Flexamia inflata (Osborn & Ball) 

Deltocephalus inflatus Osborn & Ball (1897, 
p. 202). 

Length 3.0-4.5 mm. Yellowish to brown- 
ish. Vertex, fig. 327F, almost as wide be- 

tween eyes as length at middle, similarly 
marked as in stylata. Pronotum and scutel- 

lum with longitudinal markings. Elytra 
with veins on each clavus, on the disc, and 

on apical portion of each elytron bordered 
with fuscous. 

Female seventh sternite, fig. 328F, with 

posterior margin roundedly notched on either 
side of a central broad produced lobe, which 

is notched at center and bears a black spot 
and slight tooth on the sloping sides. Male 
plates, fig. 338, gradually and convexly 

rounded to appressed roundedly pointed 

apexes, sometimes notched at apexes by the 
sharp pygofer edges. Pygofers enlarged and 

inflated. Aedeagus with a pair of short 

lateral terminal processes and a long slender 
ventral process that is twice the length of 
the lateral. 

This is one of the most common grass- 
feeding species in Illinois and occurs abun- 

- 

dantly in meadow, pasture, and prairie habi- _ 
tats. 

It is distributed over the eastern United 
States and west to Colorado. ' 

Illinois Records—Many males and fe- 
males, taken May 30 to September 20, are 
from Alsip, Amboy, Antioch, Barry, Beach, 
Des Plaines, Evergreen Park, Fulton, — 
Homer, Kankakee, Macomb, McHenry, 
Oak Lawn, Odin, Ogden, Oquawka, 

Orangeville, Palos Park, Pike, Princeton, 

St. Anne, Shawneetown, Summit, Urbana, 
Vienna, Wauconda, and White Pines Forest 

State Park. 

7. Flexamia pectinata (Osborn & Ball) 

Deltocephalus pectinatus Osborn & Ball (1897, 
p. 205). 

Length 3.5-4.0 mm. Dorsum pale cin- 
ereus. Vertex, fig. 327K, one-fourth longer 
than basal width between eyes, with the 

usual marks at apex and on disc for the 
more typical members of the genus. Elytra 

with nervures pale, margined with fuscous; — 

apical and discal cells darker. Face dark 
above, shading to pale below. oe 

Female seventh sternite, fig. 328G, with 
posterior margin slightly concave and bear-— 
ing four black comblike teeth on the central 
third; inner pair rounded and close to- 
gether and separated by a notch from the 
outer pointed pair. Male plates, fig. 339, q 

broad, almost parallel margined and broadly 
rounded to blunt almost truncate tips. Ven- 
tral keels of pygofers exposed between the 
plates at their apexes. Aedeagus simple, — 
without terminal processes; very short 

curved basal portion extending anteriorly, 
with a pair of short dorsal processes. ; 

This distinctive species occurs in a mixed ~ 
association on the prairie and seems to live 

on Bouteloua grasses. It has been recorded 4 
from only the Middle West. oF, 

Illinois Records.—Appie River CANYON ~ 
STaTE Park: July 11, 1934, Frison & De- 
Long, 3 6 ; Aug. 22, 1935, DeLong & Rossi ; 
5ye)s Ocsun: on prairie, July 1, 1934, De- 
Long & Ross, 19. Warne: Aug. 28, 1934, 4 
Frison & DeLong, 12. 

8. Flexamia sandersi (Osborn) 
a Oe 

Deltocephalus sandersi Osborn (1907, p. 164). 4; 

Length 3.5 mm. Yellowish gray; vertex, ba 
fig. 327M, about one-third longer at middle — G 
than width between eyes at base, with the 

te 



June, 1948 

pale tip enclosed in a darker circular or 

quadrate ring; margins with pale fuscous 

lines from apex to ocelli and with the usual 
transverse band and basal oblique marks. 

Nervures of elytra usually paler than sur- 
face; apical margin of each elytron and 

costal reflexed veins heavily bordered with 
dark fuscous. 

Female seventh sternite, fig. 3287, with 
lateral margins rounding to median third 
of posterior margin, which is strongly pro- 
duced into a broad tooth slightly incised at 

middle and black on either side. Male 
plates, fig. 342, broad at base, narrowed 
rapidly for two-thirds their length, then 
abruptly concave and strongly divergent, 
with acutely pointed apexes. Aedeagus with 

two terminal anteriorly directed processes 
that are short and barbed. 

This is another typical prairie species, 
which occurs on Andropogon virginicus and 
probably other species of the same genus. 
It is found in the eastern United States and 
west to Illinois. 

Illinois Records.—Anvit Rock: Oct. 
3, 1934, Frison & Ross, 12. Cave in Rock: 
Oct. 3, 1934, Frison & Ross, 12, 19. 

Dixon Sprincs: July 29, 1934, DeLong & 
Mohr, 12. EicHorn: Hicks Branch, June 

13, 1934, DeLong & Ross, 24, 39. HicH 

Knos: Oct. 3, 1934, Frison & Ross, 12. 

La Rue: July 11, 1934, DeLong & Ross, 
19. SHAWNEETOWN: June 23, 1936, De- 
Long & Ross, 22. ViENNA: savanna 
grasses, June 14, 1934, DeLong & Ross, 
36, 42; July 29, 1934, DeLong & Ross, 
Bd; 49. 

9. Flexamia bidentata DeLong 

Flexamia bidentata Delong (1935a, p. 155). 

Length 3.0-3.3 mm. Tawny, marked with 
brown. Vertex, fig. 327J, with the usual 
markings at apex and on disc. Veins of 
elytra heavily infuscated. Female seventh 
Sternite, fig. 3284/7, with a large median 

tooth, which is bifid at apex, forming two 
sharp-pointed teeth. Male plates, fig. 340, 
similar to those of visenda (Crumb) (1915, 
p. 189) but broader at apexes and more 

deeply notched on inner margins. Male 

pygofers without the broad conspicuous ven- 

tral flaps that overlap as in visenda. Male 
aedeagus with two terminal processes. 

This species was described from Illinois 

and has been taken in two localities, both 
on the prairies. 
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Illinois Records.—Sr. Anne: Aug. 21, 
1935, DeLong & Ross, 58, 109. Zion: 
June 25, 1934, Frison & DeLong, 22,29; 
Aug. 7, 1935, Ross & DeLong, 52. 

10. Flexamia reflexa (Osborn & Ball) 

Deltocephalus reflexus Osborn & Ball (1897, P. 
203). 

Length 4.0-4.5 mm. Pale cinereus, with 
dark markings. Vertex, fig. 327G, about 
one-fourth longer at middle than basal width 
between eyes; apex often ivory white, en- 
closed between crescent marks; marginal 

line to ocelli, transverse dashes before eyes, 
and oblique marks on base fuscous. Prono- 

tum pale, with faint longitudinal stripes. 
Nervures of elytra margined with fuscous; 

spots on each clavus and on disc conspicuous ; 

reflexed veins, apical margin of each elytron 
broadly bordered with fuscous. 

Female seventh sternite, fig. 328J, with 
posterior margin almost truncate, central 

third roundedly and broadly produced into 

a tooth that is notched at center and has a 
large black spot on either side of notch. 

Male plates, fig. 341, long, rather narrow, 
and concavely and attenuately pointed. 

Aedeagus with three anteriorly directed 
terminal processes, one of which occurs on 
the dorsal side; the largest process with two 
spines on basal portion. 

A common prairie species of the Middle 

West, reflexa has apparently been confused 

with other closely related species of Flex- 
amia, thereby rendering many reports of its 

occurrence and abundance as unreliable. 

Illinois Record —OoQuUAWKA:_ sand 

prairie, July 30, 1936, Mohr & Burks, 19. 

11. Flexamia prairiana DeLong 

Flexamia prairiana DeLong (1937a, p. 32). 

Length 4.0-4.5 mm. Yellowish, closely 
resembling reflexa. Vertex about one-fifth 
longer at middle than basal width between 
eyes, with apical dark ring and cross band 

on disc. Elytra yellowish, veins bordered 
with brown, especially heavy along reflexed 

veins to each costa. 
Female seventh rather deeply 

emarginate on either side of the median pro- 
duced third, which is rounded at apex and 
notched so as to form several minute teeth. 

Male plates, 329, long, tapered to 

pointed apexes, which are slightly divergent. 
Aedeagus bearing three anteriorly directed 

sternite 

fig. 
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processes as in reflexa, but differing by the 
absence of a process on the dorsal side and 
by having the large process on ventral side. 

In this species there is a finely serrate 

smaller lateral process. 
This is a common species on sandy lake- 

bottom prairies and probably the most abun- 
dant species of this genus in the northern 
part of Illinois. It is known only from this 

state. 

Illinois Records.—Atsip: Aug. 23, 1934, 
DeLong & Ross, 114. EvERGREEN Park: 

Aug. 23, 1934, DeLong & Ross, 416. Sum- 

mit: July 17, 1935, DeLong & Ross, 29. 
Zion: July 16, 1935, DeLong & Ross, 1 6. 

12. Flexamia picta Osborn 

Deltocephalus pictus Osborn (1907, p. 165). 

Length 3 mm. Pale gray, vertex, fig. 

327H, about one-fifth longer than width 
between eyes, a black circle at tip enclosing 
a pale spot; the usual marginal line, one or 

two transverse bands, and spots at base are 

present. Pronotum with prominent trans- 

verse band. Elytra with veins pale, usually 
heavily bordered with fuscous or black; cen- 
tral apical cell often entirely brown or black. 

Female seventh sternite, fig. 328H, almost 

truncate, central third broadly and roundedly 

produced, two small incisions form a minute 

tooth at apex on either side of a median 

rounded lobe. Male plates, fig. 331, slightly 

and convexly rounded to blunt apexes. Pygo- 
fers more than twice as long as plates. 
Aedeagus with two slender laterally directed 
apical processes. 

This species occurs in the eastern United 

States, especially on hillsides and in certain 
prairie types where Aristida gracilis and 
related species grow in abundance. 

Illinois Records.—Males and females, 

taken June 12 to October 3, are from Adair, 

Albion, Alton, Amboy, Anvil Rock, Barry, 

Cave in Rock, Dixon Springs, Dongola, 

Fairfield, Galena, Geff, Harrisburg, Kamps- 
ville, Marshall, Metropolis, Parker, Pike, 

Shawneetown, Vienna, and Watson. 

13. Flexamia imputans (Osborn & 
Ball) 

Deltocephalus imputans Osborn & Ball (1898, 
Decoys 

Length 3.5-4.0 mm. Creamy yellow, 
tinged with olive. Vertex, fig. 3277, about 

one-third longer at middle than width be- 
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tween eyes, a black spot on either side of 
pale apex. Reflexed veins of elytra broadly 
white, margined anteriorly with fuscous; 
outer apical cell of each elytron with the 
posterior margin fuscous. Face black, venter 

infuscated. 

Tremale seventh sternite, fig. 328L, with 
emargination posteriorly on either side of a— 
central broadly produced lobe that is angu- 
lar and somewhat incised at center and has 

a black spot on either side. Male plates, 
fig. 332, gradually narrowed to rounded 
divergent tips. ; 

This species has been recorded from — 
Kansas, Iowa, and Wisconsin, and is found — 

on Muhlenbergia growing in sheltered situa- 
tions. 

14. Flexamia abbreviata (Osborn & Ball) : 

Deltocephalus abbreviatus Osborn & Ball 
(1897, p. 206). 
Length 3.0-3.25 mm. Pale, cinereous, 

with vertex markings nearly as in reflexa. 
Vertex, fig. 327L, at least one-third longer © 

at middle than basal width between the eyes. 
Elytra with almost all the veins dark mar- 
gined, reflexed veins and apical margin of 
each more heavily marked. Entire face in- 
fuscated. ib 

Female seventh sternite, fig. 328K, with 
posterior margin excavated on either side 
of the central fourth, which is abruptly pro- 

duced one-third the length of the segment, 
truncated, incised at middle, and slightly — 

arcuate on either side, forming four rather 
distinct teeth. Male plates, fig. 330, convexly 
rounded from bases and slightly rounded 
from inner margins near tips to bluntly — 
pointed apexes. Pygofers narrow, greatl 

exceeding plates. Aedeagus curved, rathe 

long, without apical processes; anterior 

dorsally curved portion bearing a bifurcate 
dorsal process with rather long ventrally 
directed arms. 

Another of the prairie species, abbrevi- 

ata occurs along with pectinata in the 
Bouteloua hirsuta association. It is recorded 
only from the Middle West and Texas. 

Illinois Record.—THomson: July 8, 
1934, DeLong & Ross, 214, 399. 

52. LATULUS DeLong & Sleesman 

Latulus DeLong & Sleesman (1929, p. 87). 

Fig, 222 444. Vertex angularly produced, but 
usually not greatly longer than width be- 
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tween eyes. Reflexed arcs of front not visi- 
ble from above. Elytra with short veinlets 

meeting each costa at about right angles 
but with no reflexed veins to costa; elytra 
usually short, just covering abdomen. 
The species of this genus are typically 

“wet meadow forms and with few exceptions 
occur in that habitat. Several are found 
at high mountain elevations. Eleven species 
are known for the United States, of which 
two have been collected in Illinois; two 

others may occur here. 

Key To Species 

1. Color gray to dull green; length 4.0 mm. 
or more. Female seventh sternite, 
fig. 343, with a pair of median produced 
teeth. Male plates, fig. 344, shorter than 
combined basal width, apexes obliquely 
sloping...............1. configuratus 

Color some shade of brown; length not ex- 
ceeding 3.5 mm. Female seventh 
sternite without median teeth. Male 

Male plates, fig. 344, 
divergent at apexes, sloping to outer 
BEE PYNS tyes erates ces a ht. 2. latidens 

Female seventh sternite entire, not deeply 
notched. Male plates not divergent at 
LTRETED. acl o We eyed anetaie aaen Sea eae as 3g 

3. Female seventh sternite, fig. 343, concave. 
Male plates, fig. 344, sloping to inner 
pointed appressed apexes... .. 3. sayi 

Female seventh sternite, fig. 343, rounded. 
Male plates, fig. 344, broader at rounded 
apexes, not pointed on inner margins.. . 
52's CES ep SES ae 4. missellus 

1. Latulus configuratus (Uhler) 

Deltocephalus configuratus Uhler (1879, p. 

Length 4.0-4.5 mm. Gray to dull green- 
ish. Vertex, fig. 343, flat, bluntly angled, 
wider between eyes than length at middle, 
marked with a white cross and with the 

margin pale. Pronotum usually marked by 
longitudinal bands. Nervures of elytra paler 
than adjacent areas, faintly margined with 
fuscous. Face pale fuscous. 

Female seventh sternite, fig. 343, black on 

central half with the posterior margin con- 
cavely rounded on either side of a rather 

long pointed median tooth, which is usually 
bifid. Male plates, fig. 344, gradually slop- 
ing along outer margins; inner margins sud- 

denly diverging at two-thirds their length 
and rounded to outer blunt apexes. Aedea- 
gus short, apical fifth bifid. 
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This species has a northern range through- 
out Canada and the northern portion of the 
United States. It is common on Poa com- 
pressa and may occur in northern Illinois. 

2. Latulus latidens (Sanders & DeLong) 

Deltocephalus latidens 
(1919, p. 234). 

Length 3 mm. The size, form, and ap- 

pearance as for missellus, but distinguished 

Sanders & DeLong 

LATIDENS 

Fig. 343.—Latulus. A-D, 

E-G, heads and pronota. 

female genitalia; 
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by the external genital characters. Female 
seventh sternite, fig. 343, more than twice 

as long as preceding sternite, posterior mar- 

gin deeply and roundedly incised near lateral 
margins for two-thirds the distance to base, 

leaving a broad central truncated tooth; 

tooth one-half the width of entire segment 

and produced beyond the lateral angles, the 

latter appearing as long, narrow, spatulate 
processes. Male plates, fig. 344, long, 
strongly divergent, inner margins curving 

to form bluntly pointed outer margins. 

This species has been recorded only from 
Wisconsin and occurs in wet meadows and 
pastures, 

CONFIGURATUS 

SAYI 

Fig. 344.—Latulus, male genitalia. A, ventral aspect; B, lateral aspect; C, style. 
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3. Latulus sayi (Fitch) 

Amblycephalus sayi Fitch (1851, p. 61). 

Length 3.5 mm. Yellowish to brownish, — 
with banded elytra. Vertex longer at middle 
than width between eyes, with four fuscous’ 
spots arranged in two somewhat concentric 

rows about the apex; anterior spots triangu- 
lar, the posterior pair somewhat irregular 
in shape. Elytra each with two transverse — 
pale bands, one at base and another just — 
posterior to the middle; nervures of bands 
usually milky white. : 
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often sinuately rounded. Male plates, fig. 
344, with outer margins slightly and con- 

_cavely narrowed to near apexes, where they 

are suddenly convexly rounded to the inner 
blunt apexes. Aedeagus with two short 
Tateral processes arising dorsally at base; 

“apical portion broadened into winglike struc- 
tures between which a pair of long slender 
processes arise and extend ventrally and 
anteriorly. 

This is a common meadow and pasture 
species occurring upon bluegrass and prob- 
ably other common grasses in these areas. 
It has a wide range over the eastern and 
middle western states. 

Illinois Records—Many males and fe- 
males, taken from May 3 to November 13, 

are from Aldridge, Algonquin, Apple River 

Canyon State Park, Aurora, Browns, Cave 

in Rock, Decatur, Des Plaines, Dixon, Dol- 

son, Dubois, East St. Louis, Eichorn, Elgin, 
Elizabethtown, Evergreen Park, Fern Cliff, 

Galena, Geff, Grand Detour, Hardin, 
Havana, Herod, Homer, Kankakee, Lima, 

Mahomet, Makanda, Marshall, Monticello, 

Muncie, Newton, Oakwood, Odin, Oregon, 

Palos Park, Princeton, Rago, Rock Island, 

St. Joseph, Seymour, Shawneetown, Thebes, 

Urbana, Vandalia, Vienna, Volo, Warren, 

Watson, White Heath, and White Pines 
Forest State Park. 

4. Latulus missellus (Ball) 

Deltocephalus missellus Ball (1899b, p. 191). 

Length 2.75-3.0 mm. Brownish, resem- 
bling sayi in general appearance but without 
distinct banding of the elytra. Vertex, fig. 
343F, about as long as wide, pale, with the 
four brownish spots, as in sayi, separated 

by a white cross, and often with two other 
irregular spots near base. Elytra pale cin- 

ereous; nervures pale, irregularly margined 
with fuscous. 

Female seventh sternite, fig. 343C, with 
the middle half of posterior margin convexly 

rounded, on either side of which it is shal- 

lowly concave to the lateral angles. Male 

plates, fig. 344, broad at bases, gradually 
larrowed to bluntly rounded and slightly 
ivergent apexes. Aedeagus with a pair of 
inelike structures near the base; apex of 

orsal portion pointed. 

Distributed from Maine to Utah in the 

orthern region of the United States, mis- 
ellus occurs on grasses in meadows, open 
oodland, and pastures. 
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Illinois Records.—Many males and fe- 
males, taken June 10 to October 7, are from 
Amboy, Antioch, Apple River Canyon State 
Park, Beach, Byron, Des Plaines, Duncans 
Mills, Elizabeth, Evergreen Park, Fox 
Lake, Galena, Grand Detour, Grays Lake. 
Hanover, Herod, Lima, New Milford, Ore- 
gon, Palos Park, St. Anne, Savanna, Volo, 
White Pines Forest State Park, and Zion. 

53. PALUS DeLong & Sleesman 

Palus DeLong & Sleesman (1929, p. 85). 

Fig. 221. Vertex variable in length and 
angle, margin not sharply defined. Elytra 
each with a definite but small appendix, with 
central anteapical cell constricted at center 
but not divided, outer anteapical cell quite 

small, sometimes almost obsolete; two or 

three costal veinlets slightly reflexed. IIli- 

nois species with dark spot inside posterior 
angle of inner apical cell. 

The coloration and the form of the head 

vary decidedly among the species of this 
genus, but the genitalia are quite uniform. 

Leathoppers of this genus live in marsh 

habitats or in very humid swampy woods. 

Seven species are recorded for the United 
States, and one of these has been taken in 

Illinois. Several others may occur in this 
state. 

Key tro Species 

1. Vertex ivory white, tinted with yellow, 
without dark markings, fig. 346B.. 
ree asl Gna ech sae starts 1. luteocephalus 

Vertex, pronotum, and scutellum with 
dark longitudinal stripes............. 2 

2. Vertex sharply angled, longer at middle 
than width between eyes, fig. 3458; 
length not exceeding 3.5 mm. Hort 
ie aeh _.2. delector 

Vertex more bluntly angled, width and 
length nearly equal, fig. 347B; length 
4.0 mm. or more... 3. marginatus 

1. Palus luteocephalus (Sanders & 

DeLong) 

Deltocephalus luteocephalus Sanders & DeLong 
(1917, p. 84). 
Length 3.5-4.0 mm. Vertex, fig. 3468, 

a little wider than median length, white to 

pale yellow, with a median black line on 

basal two-thirds. Anterior margin of pro- 
notum ivory white, darker posteriorly. 

Scutellum yellow. Face pale yellow, im- 
maculate, antennal pits black. Elytra smoky 

subhyaline; claval, discal, and apical cells 
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darker; costal reflexed veins and apical mar- 

gin of each heavily bordered with fuscous ; 

nervures conspicuously pale, narrowly mar- 

gined with fuscous. 

Female ‘seventh sternite, fig. 3464, with 

posterior margin slightly and  concavely 

excavated to a broad median U-shaped notch 

that has a slight incision at the center; a 

black spot on either side of notch. Male 

plates gradually narrowed to bluntly round- 

ed apexes. 

A marsh-inhabiting species occurring only 

in small numbers in this habitat, /uteo- 

cephalus is recorded from Wisconsin and 

South Dakota. It has not yet been taken in 

Illinois. 

2. Palus delector (Sanders & DeLong) 

Deltocephalus delector Sanders & DeLong 

(1919, p. 233). 

Length 3.0-3.5 mm. Vertex, fig. 345B, 

pointed, one-fourth longer at middle than 

width between eyes; creamy white, with 

two broad tawny bands extending from base 

to apex, where they converge and form two 

black triangular spots, one on either side of 

white apex, and extend over the margin; 

a narrow black curved line extending from 

eye around ocellus on margin toward apex. 

Pronotum whitish, with four longitudinal 

tawny bands: one behind each eye, and a 

central pair, the extension of the bands on 

vertex; bands continuing across scutellum. 

Elytra tawny, with costal, sutural, and 

apical margins and veins white. Each elytron 

with a spot on inner apical cell, reflexed 

veinlets, and posterior white margin black 

bordered. 

Female seventh sternite, fig. 3454, with 

the posterior margin sinuately sloping to 

form a broad shallow median notch slightly 

indented at center, on either side of which 

is a round black spot. Male plates, fig. 

345C, gradually sloping to broad subtrun- 
cate apexes, inner apical third of each black, 

white margined. Male internal genitalia 

as in fig. 345D. 
This species occurs on herbaceous plants 

in woodland areas and seems to be restricted 
to that association. It is found in the east- 

ern part of the United States, ranging from 

Illinois to Maine. 
Illinois Records—Onrecon : Castle Rock, 

June 30, 1935, DeLong & Ross, 5 6. WHITE 
Pines Forest State Park: June 30, 1935, 
DeLong & Ross, 54, 192. 
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3. Palus marginatus (DeLong) 

Deis marginatus DeLong (19184, p. 

228). 

Length 4 mm. Pale, with two longitudi. 

nal stripes. Vertex, fig. 347B, as long as 

basal width between eyes; two pale testa-_ 

ceous bands extending from apex of vertex — 

to disc of scutellum, where they end in black 

spots, each band bordered interiorly by black | 

broken lines that converge at apex; a blac 

transverse band extending across margin of 

vertex and recurving on to vertex near eye 

at each end. Pronotum with four longi 

tudinal bands. Elytra pale testaceous, ner- — 

yvures white, heavily margined with fuscous — 

along each claval margin and on apical por- 

tion; reflexed veinlets, posterior margins, 

and inner apical cells heavily marked. 

* 

DELECTOR 346A// 
LUTEOCEPHALUS 

DELECTOR 3456 

Figs. 345-347._Palus. 4, female genital 

B, head and pronotum; C, ventral aspect 0 

male genitalia; D, lateral aspect of ma 

genitalia. 
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Female seventh sternite, fig. 3474, with 

posterior margin sloping to a rather broad 
shallow U-shaped notch, slightly incised at 
center, a large oval black spot on each side 

of notch. Male unknown. 
This is a_ fresh-water 

from Maine, 

North Dakota. 
grasses or sedges. 

marsh _ species 

Wisconsin, and 

It occurs on either tall 

54. POLYAMIA DeLong 

Polyamia DeLong (1926a, p. 46). 

226, 348. Figs. Vertex rather short, 

bluntly angled, disc slightly convex or slop- 
ing forward, and thickly, rather bluntly 

Fig.348.—Polyamia inimica: A, adult; B, 
nymph. (From Osborn.) 

angled with front. Elytra each with outer 
clavus strongly reticulate veined, central 
anteapical cell constricted and divided. 

With few exceptions the species of the 
genus are grass feeders and frequent 
meadows, pastures, and prairies. Several 

seem to be quite restricted in food plant 
and habitat. About 35 species have been 

recorded for the United States, approxi- 
mately half of which are known to occur in 

Illinois. 

Key To SpeEcrIEs 

1. Vertex with one or two narrow lines of 
recurved arcs which extend from front 
and are definitely visible on the dorsal 
curved margin of vertex, as in fig. oe 

Vertex often showing a heavy black color- 
ing on either side of apex distinct from 
coloration of face, but usually without 
definite recurved narrow lines on margin 
of vertex, as in fig. 349C............ 6 
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Bemalesae mesic wet tesa 5 
Malestes = ace. ny 3 

.1. obtecta 
Aedeagus enlarged at apex, or apical por- 

tion broader than body of aedeagus, as 
in figs. 356, 357 : 

Aedeagus, fig. 357, with a circular apical 
enlargement notched on anterior dorsal 
border ; es oS ...2. rossi 

Aedeagus, fig. 356, with a broad rather 
short terminal portion bearing a curved 
dorsal spur, and gradually narrowed 
apically to a blunt tip. ....3. similaris 

Posterior margin of seventh sternite, fig. 
349X, rather broad, only slightly in- 
dented, forming three rather broad 
rounded lobes. . 2. rossi 

Posterior margin narrower, indentations 
deeper and closer together, forming a 
more narrow bluntly and angularly 
produced lobe at center, lateral lobes 

bandston bots eens ee oe Sie 
Entire insect pale yellowish, unmarked; 

elytra short, covering only first four or 
five segments _....4. brevipennis 

Vertex yellowish; elytra chestnut brown, 
with pale veins, apexes broadly white 
B Aaok ik I Wa eaare ee 5. apicata 

A pair of large round black spots on 
anterior margins of vertex, on pronotum, 
and on basal angles of scutellum, fig. 
S49 Cick. wet satis staeene, st eat ae 6. inimica 

Without three pairs of black spots ar- 
ranged on anterior margin of vertex, 
on pronotum, and on scutellum...... 9 

Vertex with a transverse fuscous band, 
broken at middle, or a transverse spot 
either side resembling an interrupted 
Rants crce tien phere cies me tires 10 

Vertex without interrupted transverse 
band or transverse spots eae ey 

Vertex angularly produced, longer at 
middle than width between eyes Sl 

Vertex not longer at middle than width 
between eyes... LP Se NS Cian UES 

Transverse band orange or tawny; vertex, 
fig. 349D; sharply pointed, one-fourth 
longer than wide; elytra heavily marked 
with fuscous, appearing obliquely 
banded.................7. arundinea 

Transverse band fuscous or brown; ver- 
tex more bluntly angled; elytra mottled, 
not appearing banded Atle) 

Robust, 3.5 mm. in length; male plates, 
fic. 350, longer than pygofers, longer 
than combined basal width; female 
seventh sternite as in fig. 349R 

MS Ane awa nete 8. interrupta 
More slender, not exceeding 3.0 mm. in 

length; male plates, fig. 3604, not ex- 
ceeding pygofers, less than combined 
basal width; female seventh sternite as 
in fig. 3495 A oe 9. herbida 

Female seventh sternite, fig. 349P, entire, 
broadly and concavely excavated; male 
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plates, fig. 351, short, broad, apexes 
blunt.... ; ay .10. weedi 

Female seventh sternite with very short 

APICATA 

ARUNDINEA 

HERBIDA BREVIPENNIS 

Fig. 349.—Polyamia. A-J, heads and 

lateral margins exposing lobes of under- 
lying segments at lateral angles, as in 
figs. 3490, 349U. Male plates longer, 

vo 

SIMILARIS 

DILATA 

SAXOSA ROSS! 

thoraxes; K—X, female genitalia. 

sy 

5 meas 
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concavely rounded to acute apexes, as in 
TIESTO SN SODA bre ab Dele aver wi stivreriseis o's 14 

14. Median spots on apex of vertex, fig. 349G, 
conspicuous, band dark in color; male 
plates, fig. 355, longer than combined 
basal width; female seventh sternite as 
CVT RSE) OF eee 11. compacta 

Median spots of apex of vertex, fig. 349/, 
usually wanting, band faint; male plates, 
fig. 359, about as long as basal width; 
female seventh sternite as in fig. 349U.. 
PEER aS 2 Pesce face "ailete io.ch%— dass 12. saxosa 

15. Length 3.5 mm.; elytra heavily infuscated, 
appearing obliquely banded.......... 
= 2 2 FE Gee ene 7. arundinea 

Length less than 3.0 mm.; elytra mottled, 
not appearing banded.............. 16 

16. Vertex, fig. 349J, with a distinct row of 
black spots above margin............ 
MER re chelates Sub wees 13. alboneura 

Spots above margin of vertex faint, the 
middle spots often wanting......... 17 

17. Yellowish, with four large faint black 
spots above margin; elytra infuscated. 
Sot Sipe 4. brevipennis 

Pale brownish, a small round black spot 
next to each ocellus, a pair of faint 
triangular orange spots at apex of vertex 
separated by white lines. Veins of 
elytra broadly white, heavily margined 
SOUENE DOWN. o/s bc. .co © »..14. dilata 

1. Polyamia obtecta (Osborn & Ball) 

Deltocephalus obtectus Osborn & Ball (1898, 
p. 78). 

Length 3.0-3.5 mm. White to gray, 
marked with black and fuscous. Vertex, 
fig. 3494, almost one-fourth wider between 

eyes than median length, and whitish in 
color except following ‘black or fuscous 
marks: reflexed arcs of face, a pair of spots 
just back of apex, another either side mid- 
Way to eye, an irregular interrupted band, 

broadest at middle, between anterior mar- 
gins of eyes, and an indefinite spot on either 

side behind band. Scutellum with a large 
black spot in each basal angle. Elytra with 
nervures broadly whitish, the cells darker, 
and the nervures bordered with fuscous. 

Female seventh sternite, fig. 3491/7, ap- 
pearing to arise abruptly from the preceding 
segment, not touching the pleura, produced 
more than twice the length of preceding 

segment to a truncated posterior margin; 
lateral lobes produced beyond median por- 
tion as rounded lobes. Male plates, fig. 362, 
triangular, broad at base, strongly and con- 
cavely narrowed to produced attenuated tips 
that are much shorter than pygofers. Aedea- 

gus long, in lateral view appearing broadened 
at middle, bent caudally, and tapered to a 

narrow bent apex. 
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This is a common grass species in the 
eastern United States and Middle West in 
open grassy areas and upon the prairie. 

Illincis Records.—Many males and fe- 
males, taken June 13 to October 1, are from 
Alton, Billett, Dixon Springs, Eichorn, Fern 
Cliff, Fulton, Galena, Grand Detour, Han- 
over, Havana, Kankakee, Marshall, 
Oquawka, Oregon, St. Anne, Thomson, 
Vienna, and Watson. 

2. Polyamia rossi DeLong 

Polyamia rossi DeLong (1937a, p. 32). 

Length 3 mm. Gray, marked with black, 
closely resembling obtecta. Vertex bluntly 
angled, as long at middle as basal width 
between eyes, with a pair of proximal pale 
spots, a darker spot next to either eye, and 

a black transverse band, which is broken 
at middle, between anterior margins of 

eyes. Thorax pale brownish, a black spot 

just back of each eye. Elytra white, veins 
bordered with brown; brown spots on mid- 
dle of each clavus and disc of elytra. 

Female seventh sternite, fig. 349Y, with 

side margins sloping to posterior margin, 
which is almost truncate and dark margined; 
side lobes of underlying membrane con- 
spicuous. Male plates, fig. 357, triangular, 
apexes rather long, tapered to acute tips. 

Aedeagus in lateral view long, slender on 
basal two-thirds, then abruptly and greatly 

enlarged, the ventral portion broadly curved, 

semicircular, with a short apical process 

extending dorsally and anteriorly, and a 
basal dorsally directed spur. 

This is a rather abundant species on 

grasses on the sand prairie in Illinois. It 

is known only from this state. 
Illinois Records—Amenrica: July 16, 

1937, 19. Furron: Aug. 22, 1935, DeLong 
& Ross, 26¢, 179. THomson: July 4, 

1936, 29; Aug. 16, 1937, 12. 

3. Polyamia similaris DeLong & 
Davidson 

Polyamia similaris DeLong & Dayidson (1935, 
p. 164). 

Length 3 mm. Gray, with dark mark- 
ings, resembling obtecta in general appear- 

ance. Vertex bluntly angled, slightly wider 

between eyes than length at middle, with 

recurved arcs on either side of apex; a pair 

of proximal brown to black spots at apex, 
and one spot next to each ocellus, a broken 
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band between anterior margins of the eyes, 
and oblique markings either side on basal 
portion. Mottling on anterior margin of 

pronotum brown. Veins of elytra rather 

heavily infuscated. 
Female seventh sternite, fig. 349/’, pro- 

duced rather abruptly on posterior margin, 

which is trilobate; central lobe slightly 
broader and not quite as long as the lateral 

lobes; lateral lobes of underlying membrane 

Ivtinois NaturaL History SURVEY BULLETIN V ol. 24, Art. 2 

conspicuous at sides of seventh sternite. 

Male plates, fig. 356, broad at base, short, — 
triangular, one-third wider at- base than 
long. Male aedeagus in normal position 
curved dorsally and with a dorsal curved 
finger-like spur. 

This species is apparently southern in its 

distribution and has been taken in large 
numbers from grasses in southern IIlinois. 

It resembles obtecta and compacta closely 

Figs. 350-355.—Polyamia, male genitalia. A, ventral aspect; B, lateral aspect. 
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and has apparently been confused with them 
previously. 

Illinois Records.—Males 

BREVIPENNIS 

DILATA 

COMPACTA 

SAXOSA INTERRUPTA 
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and females, 
taken June 10 to October 3, are from Cave 

359A 
356 A SAXOSA 

366C 
YY 7 HERBIDA 

364C / 360A 

3) 

spots on anterior margin of pronotum, veins 
of elytra heavily infuscated. 

Female seventh sternite, fig. 3497, with 
short lateral margins; posterior margin con- 

7 Ars 
A 
Ww \ ~., \ 

OBTECTA 

361A 

DILATA OBTECTA 

Figs. 356-367.—Polyamia, male genitalia. 4, ventral aspect; B, lateral aspect; C, aedeagus. 

in Rock, Dixon Springs, Eichorn, Fairfield, 
Galena, Hanover, Havana, Herod, High 
Knob, Luther, Marshall, Oquawka, St. 

Anne, Shawneetown, Vienna, and Watson. 

4. Polyamia brevipennis DeLong & 
Davidson 

Polyamia brevipennis DeLong & Davidson 
(1935, p. 164). 
Length 2.0-2.5 mm. Yellowish, short- 

winged ; vertex frequently unmarked, bluntly 
angled, a little longer at middle than basal 
width between eyes; ocelli black; dark 
specimens with four large faint brownish 

vexly rounded, with a slight notch on either 
side; lateral portions of underlying mem- 

brane conspicuously produced as lobes at 

either side. Male plates, fig. 3584, triangu- 
larly elongate, longer than combined basal 

width. 

This species has been taken in a prairie 
habitat and also in moist open wooded areas 

in southern Illinois. It previously 

recorded from Alabama. 
Illinois Records.—Cave 1n Rock: July 

9, 1935, DeLong & Ross, 12. Drxon 

Sprincs: July 9, 1935, DeLong & Ross, 2 2, 
39. EvizapETrHTowNn: July 8, 1935, De- 

Long & Ross, 1é. 

was 
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5. Polyamia apicata (Osborn) 

Deltocephalus apicatus Osborn (1900, p. 
285). 

Length 3 mm. Brown, with the head, 

anterior portion of pronotum, and caudal 
end of body pale yellow. Vertex, fig. 349B, 
bluntly angled, as long at middle as basal 
width between eyes; posterior portion of 
pronotum shading to brown; face often 

slightly darker than dorsal light areas of 
body; scutellum and elytra to apical trans- 

verse veins reddish brown, the nervures 
yellowish, apical cells yellowish hyaline. 

Female seventh sternite, fig. 349N, very 
short at side margins, then abruptly pro- 

duced, and semicircularly rounded, posterior 

margin bisinuate, with a brown spot on 

either side of middle producing trilobate ap- 
pearance; underlying membrane deeply and 

concavely rounded, the only visible portions 
being the outer rounded lateral angles. 
Male plates, fig. 354, broad at bases, con- 

cavely rounded to narrow tips, which are 

produced almost the length of pygofers. 
This is a very common prairie species in 

the eastern states and occurs on sandy areas 

and sand prairies on Panicum villosissimum 

and probably other species of this genus. 

Illinois Records—Males and females, 

taken June 12 to October 2, are from 
Apple River Canyon State Park, Beach, 
Cave in Rock, Dongola, Fern Cliff, Fulton, 
Galena, Geff, Grand Detour, Hanover, 

Harrisburg, Oquawka, St. Anne, Shawnee- 
town, Thomson, Vienna, and Zion. 

6. Polyamia inimica (Say) 

Jassus inimicus Say (1831, p. 305). 
Jassus 6-punctatus Provancher (1872, p. 378). 

Length 4 mm. Grayish yellow, with a 
pair of black spots on vertex, pronotum, and 

scutellum; vertex, fig. 349C, bluntly angled, 

one-fourth wider between eyes than median 
length, a pair of minute spots at apex in 

addition to the pair of larger spots. Two 
large black spots on anterior margin of pro- 

notum and one in each basal angle of scutel- 

lum. Elytra grayish, nervures broadly white, 
cells margined with fuscous. 

Female seventh sternite, fig. 3490, short 

at lateral margins, then produced to pos- 

terior margin, which is trilobate; underlying 
membrane with prominent lateral angles. 
Male plates, fig. 352, concavely narrowed to 
pointed apexes. 

ILLiInois NATURAL History SurvEY BULLETIN 

This is one of the most common species 

of North American leafhoppers, and is trans- 
continental in distribution. It 

abundantly in all types of vegetation, especi- 

ally on grasses, both native and cultivated 
species. 

Illinois Records—Many males and fe- 
males, taken May 8 to October 20, are from 

Aldridge, Algonquin, Alton, Amboy, Anna, 
Antioch, Anvil Rock, Apple River Canyon 
State Park, Atlas, Aurora, Barry, Beach, 

Bradley, Buckley, Bushnell, Cairo, Carman, 
Cave in Rock, Centralia, Champaign, Corn- 
field, Decatur, Des Plaines, Dixon Springs, 
Dolson, Dongola, Dubois, Duncans Mills, 

Eichorn, Elgin, Elizabeth, Elizabethtown, — 
Evergreen Park, Fairfield, Forrest, Fox 
Lake, Fulton, Galena, Geff, Golconda, Graf- — 
ton, Grand Detour, Grays Lake, Hardin, ~ 
Harrisburg, Havana, Hillsboro, Ingleside, 
Justice, Kampsville, Kankakee, Keithsburg, 
Kirkwood, Lake Villa, Marshall, Mason 
City, Meredosia, Mokena, Momence, Mon- 
mouth, Monticello, Mount Carmel, Muncie, 
New Holland, Niota, Normal, Oak Lawn, — 
Oakwood, Ogden, Onarga, Palos Park, 
Pecatonica, Pegrim, Plainview, Princeton, 
Putnam, Quincy, Rock Island, Round Lake, 

St. Anne, St. Joseph, Savanna, Seymour, 
Shawneetown, Sheffield, Sparta, Springfield, ~ 
Starved Rock State Park, Summit, Taylor- — 
ville. Thomasboro, Thomson, ‘Tremont, 

Urbana, Ursa, Vandalia, Vienna, Virginia, — 
Volo, Watson, Wilmington, White Heath, ¥ 
White Pines Forest State Park, and Zion. 

7. Polyamia arundinea (Crumb) 

Deltocephalus arundineus Crumb (1915, p. : 
191). 

Length 3.5 mm. Pale creamy, with black 5 
spots on vertex, pronotum, and scutellum 

and a cross on each elytron. Vertex, fig. 
349D, almost one-fourth longer at middle 

than width between eyes; a pair of triangu- — 
lar spots near apex, and a spot each side 
midway to eye black; a pair of large irregu- ~ 

forming a somewhat lar fuscous spots 
broken band between anterior margins of 
eyes; a pair of oblique fuscous dashes at © 
base. Pronotum with indistinct pale longi- — 
tudinal bands and a black spot behind each 

Basal angles of scutellum and apex eye. 
each with a black spot. Elytra fuscous, 

nervures white, margined with fuscous, 
three conspicuous dark spots on each ely-— 

tron; one each at middle of costa, middle 

Vol. 24, Art.2 

is found — 

a 
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of clavus, and outer apical cell, the three 
together suggesting a cross band. 

Female seventh sternite, fig. 3492, with 

posterior margin trilobate, central lobe 
shorter, broadly rounded, on either side of 

which is a rounded notch. Male plates, fig. 
353, long, rather strongly and concavely 
narrowed and produced into long acute tips. 

This is one of the abundant species living 

on cane, Arundinaria tecta, and apparently 

is restricted to that host plant, which occurs 

abundantly in the southeastern United 
States. It is found in the southern portion 
of Illinois, where the cane is distributed 
along the streams. 

Illinois Records.—Dotson: July 24, 
1936, DeLong & Mohr, 12. Exvizaseru- 
TOWN: May 27, 1931, H. L. Dozier, 18. 
Herop: Oct. 7, 1932, Ross & Burks, 12, 

42; Aug. 4, 1934, DeLong & Mohr, 62, 

119; May 29, 1935, Ross & Mohr, 12, 
192; June 24, 1936, DeLong & Ross, 42, 

159. Karnak: Aug. 8, 1934, DeLong, 
Ross, & Mohr, 12. Tueses: July 11, 1935, 
DeLong & Ross, 14, 89. Uxtin: May 
26, 1932, H. L. Dozier, 19. ViENNA: June 
14, 1934, DeLong & Ross, 41 6, 329; July 

10, 1935, DeLong & Ross, 24,59. 

8. Polyamia interrupta (DeLong) 

Deltocephalus interruptus DeLong -(1916, p. 
51). 

Length 3.5-3.7 mm. Dull yellowish to 
brownish, with black and fuscous markings. 

Vertex, fig. 3492, slightly longer than basal 
width; two large spots at apex, sometimes 
joined with reflexed coloration of the face, 
a smaller spot on either side between these 
and eyes, and an irregular transverse band, 

broadest at middle between anterior margins 
of eyes, black or dark brown. Pronotum 
with longitudinal dark stripes. Elytra tes- 

taceous, nervures white, heavily and irregu- 
larly bordered with fuscous. 

Female seventh sternite, fig. 349R, 
strongly and convexly produced at median 
two-thirds from near its base; rounded 

lateral lobes conspicuous at sides and pro- 
duced to a line through posterior margin 

of seventh sternite. Male plates, fig. 350, 
strongly and concavely narrowed to long 

acute apexes. Male aedeagus, fig. 367C, 
with basal portion slender, enlarged at about 

half its length to a broader portion, which 

is constricted to a long narrow dorsally 
curved apical fourth. 

DeLonc: LEAFHOPPERS OF ILLINOIS 245 

This species has been taken rather abun- 
dantly in open wooded areas where there is a 
luxuriant growth of herbaceous vegetation. 
It occurs in the eastern United States and 
is often confused with weedi. 

Illinois Records—Males and females, 
taken June 14 to September 30, are from 
Dixon Springs, Dolson, Dubois, Eichorn, 
Elizabethtown, Golconda, Herod, Karnak 
Muncie, St. Anne, and Vienna. 

) 

9. Polyamia herbida DeLong 

Polyamia herbida DeLong (1935a, Ber kaos 

Length 2.8-3.0 mm. Resembling weedi 
in form and coloration. Vertex, fig. 349/, 
bluntly angled, slightly longer at middle 
than width between eyes; a pair of black 
spots next to ocelli and a pair of proximal 
oblique dashes just above apex of vertex; 
a dark band between anterior margins of 
eyes and a brownish blotch on posterior 
portion of vertex on either side of middle. 
Pronotum brown, with five pale longitudi- 
nal stripes. Scutellum pale, with a dark 
spot in each basal angle. Elytra brownish, 
veins mostly dark margined; some of veins 
conspicuously milky white, particularly the 
inner vein of each clavus, crossveins of outer 
clavus, basal between 

crossveins of corium, and veins surrounding 
outer anteapical cell. 

Female seventh sternite, fig. 3498, round- 

edly produced, lobes of underlying membrane 

conspicuous at each side. Male plates, fig. 
3604, rapidly narrowed and produced in 

long attenuate apexes. Male aedeagus, fig. 

366C, very similar in form to that of com- 
pacta. 

Described from Illinois, this species has 
been collected only on the sand prairie. 

Illinois Records.—Hanover: June 29, 
1935, DeLong & Ross, 262, 219; sand 

prairie, July 10, 1934, DeLong & Ross, 42, 
59; Aug. 22, 1935, DeLong & Ross, 19. 

SAVANNA: June 29, 1935, DeLong & Ross, 
1g. THomson: sand prairie, July 8, 1934, 

DeLong & Ross, 19. 

crossveins sectors, 

10. Polyamia weedi (Van Duzee) 

Deltocephalus weedi Van Duzee (1892¢, p. 
306). 
Length 3 mm. Dull yellowish, marked 

with black and fuscous. Vertex, fig. 34977, 
bluntly angled, as long as width between 

eyes, with four large black spots, the central 
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pair, just above apex, triangular, and an 

irregular brown band between anterior mar- 

gins of the eyes; usually some indefinite 
markings at base of vertex. Pronotum 
faintly and longitudinally striped. Scutel- 
lum with a large brown spot in each basal 
angle and at apex. Elytra pale brown, ner- 

vures white, bordered with fuscous, cells 

usually dark in color. 
Female seventh sternite, fig. 349P, with 

posterior margin rather evenly and strongly 

concave. Male plates, fig. 351, short and 
broad, triangular, apexes bluntly angled. 
Aedeagus in lateral view appearing incised 
at apex more than half way to base, the 
dorsal portion curved dorsally and anteri- 

orly at apex. 
This is a very common grass-feeding 

species in the eastern half of the United 
States and is probably the most common 
species of the genus with the exception of 

inimica. It is commonly found in meadows, 

pastures, and other grassy areas. 
Illinois Records——Many males and fe- 

males, taken June 10 to October 3, are from 

Aldridge, Alton, Anna, Apple River Canyon 
State Park, Brownfield, Browns, Bluff 
Springs, Cave in Rock, Dixon, Dixon 

Springs, Dolson, Dongola, East St. Louis, 

Eichorn, Elizabethtown, Fern Cliff, Fox 

Lake, Fulton, Galena, Gibsonia, Grand 
Detour, Grand Tower, Hanover, Havana, 

Herod, High Knob, Karnak, La Rue, Mar- 
shall, Monticello, Mount Carmel, Muncie, 

Newton, Oakwood, Oregon, Ripley, Rock 

Island, Shawneetown, Springfield, Starved 
Rock State Park, Thomson, Urbana, Van- 

dalia, Vienna, White Heath, and White 

Pines Forest State Park. 

11. Polyamia compacta (@sbara:& Rall) 

Deltocephalus compactus Osborn & Ball (1897, 
Pia2L7/))- 

Length 2.75 mm. Yellowish, vertex, fig. 

349G, marked somewhat similarly to that 

ot weedi, bluntly angled, one-fourth wider 
between eyes than length at middle; black 
line from face visible from above, the four 

spots behind anterior margin and the trans- 

verse band between eyes fuscous. Elytra 

tawny to fuscous, some of the nervures 
broadly white, most cells heavily marziped 
with fuscous. 

Female seventh sternite, fig. 3490, pveryy 
short at lateral margins, then strongly and 
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roundedly produced on median two-thirds, 
forming a slightly trilobate posterior mar- 
gin; underlying membrane deeply and circu- 
larly emarginate, visible only as acute lateral 
angles at the sides of the seventh sternite. 
Male plates, fig. 355, broad at bases, rapidly 
and concavely narrowing and produced to 
long attenuated tips, which exceed the pygo- 
fers. Aedeagus as in fig. 364C. ; 

This is a very short robust species com- 

mon in grassy areas and frequently abundant 
in hillside pastures or on prairies. It is dis- 
tributed through the eastern United States 
and occurs as far west as the states of lowa 
and Kansas. 

Illinois Records.—Merropotis: Aug. 
18, 1891, 28, 19; Aug. 19, 1891, Shiga & 
Hart, 1¢. Parker: Aug. 14, 1909, 29. 
Zion: Aug. 7, 1935, Ross & DeLong, 164, 
2AM 

12. Polyamia saxosa DeLong 

Polyamia saxosa DeLong (1935a, p. 156). 

Length 2.5-2.7 mm. Closely related to 
compacta. Vertex, fig. 349/, bluntly angled, 
about as wide between eyes as median — 
length, pale straw yellow, with a pair of 

brownish quadrate spots, one next to either 

eye, and a pair of pale, orange, triangular — 
spots at apex, an interrupted brownish band ~ 
between anterior margins of eyes, and a 
dark area on posterior portion on either 

side of middle. Pronotum with dark spots ~ 

on anterior portion. Scutellum pale, with 
a brown spot at apex. Elytra straw to pale © 

brown; veins broadly white, with brown 
areas on apical, costal, and discal cells; each — 

clavus white, with two brown elongated ~ 

cells. , 
Female seventh sternite, fig. 349U, with 

side margins short, gradually sloping to 
broadly rounded posterior margin, which — 
is slightly indented on either side of a 
median rounded lobe. Male plates, fig. 359, ~ 
long, tapering to acute tips. Male aedeagus, 
fig. 365C, with apical constricted portion 
longer than in compacta, but otherwise ven 
similar. ; 

This species was taken from small grasses: 
and herbaceous plants in a prairie habitat in ~ 
Illinois and has not.been recorded outside — 
of this state: 

Illinois Record.—AppLe River CANYON 
_Srate Park: July 11, 1934, DeLong & 
“Ross, 66, 12 
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13. Polyamia alboneura (DeLong) 

Deltocephalus alboneura DeLong (1918b, p. 
236). 

Length 2.0-2.5 mm. Closely related to 
apicata but with black markings on vertex 

and with a more produced head. Vertex, 

fig. 349/, one-fourth longer at middle than 
basal width between eyes, pale yellow, with 

ocelli and four quadrate spots above margin 
black; a pair of transverse dashes between 
margins of eyes and a pair of oblique dashes 

on either side at base of vertex black or 

fuscous. Pronotum black, with five yellowish 
longitudinal stripes. Scutellum and elytra 
black, veins pale yellow. Face yellow, venter 
dark. 

Female seventh sternite, fig. 3494, with 

posterior margin produced and appearing 

trilobate; visible portions of underlying 
membrane conspicuous as rounded lateral 

angles. Male plates concavely rounded to 
narrow tips, which are strongly produced. 

Found in small numbers in grassy habi- 
tats, especially under humid conditions, this 
species is recorded from Mississippi, Ten- 
nessee, and the southern part of IIlinois. 

Illinois Records.—ELizareETHTOWN: 
July 8, 1935, Ross & DeLong, 24. Heron: 
July 6, 1935, DeLong & Ross, 34, 39. 
VIENNA: June 14, 1934, DeLong & Ross, 
toa 

14. Polyamia dilata DeLong 

Polyamia dilata DeLong (1937a, p. 33). 

Length 2.5-2.75 mm. Gray, resembling 
compacta in general appearance. Vertex 
bluntly angled, a little longer at middle 
than basal width between eyes; whitish in 

color, ocelli and an interior mesal spot 
black; a pair of proximal triangular spots 
just above apex pale brown, or orange; 
indications of a pale orange band at anterior 
margin of eyes and a pair of oblique marks 
each side at base; face dark, with pale arcs 

above. Pronotum brown, with pale longi- 
tudinal stripes. Scutellum pale brown. 
Elytra pale brown, veins broadly white, 
heavily margined with dark brown. 

Female seventh sternite, fig. 349//, 

broadly and roundedly produced, with a 
slightly produced rounded lobe on central 
fourth; lateral lobes of underlying sternite 

conspicuous. Male plates, fig. 3614, 
concayely narrowed to acutely _ pointed 

long, 
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apexes. Aedeagus in lateral view, fig. 363C, 
with the body rather broad, scarcely nar- 
rowed anteriorly, posteriorly narrowed 
gradually to form a long apical third that 
is produced and curved caudally. 

Occurring on prairie grasses in restricted 
habitats, this species has been taken in IIli- 
nois at only one locality, and is known only 
from Illinois. 

Illinois Record.—Appie River Canyon 
Stare Park: Aug 22, 1935, Ross & DeLong, 
163, 189. 

55. DELTOCEPHALUS Burmeister 

Deltocephalus Burmeister (1838, pl. 14). 

Vertex rather short, usually roundedly 
produced or bluntly angled, disc sloping or 

convexly rounding from pronotum to front, 

or with margin thick, scarcely angled with 
front. Ocelli close to the eyes and distinctly 
below the level of the disc. Venation of 
elytra simple, each central anteapical cell 

elongate, constricted, and usually divided. 
The group of species in this genus can 

usually be recognized by the black coloration 

on the vertex in the form of spots, bars, and 

bands, which in some cases extend down 
along the eyes on the face, and by numerous 

heavy black arcs or bars on the face. The 
female seventh sternite is usually concave 
and frequently bears a sunken tooth. 

About 35 species of Deltocephalus have 

been recorded for the United States; of 
these 7 are known to occur in Illinois. One 
or more others may eventually be found 
here. 

Key to Species 

1. Color uniform smoky brown, without defi- 
nite markings; length 4.5 to 5.0 mm. 
SEES Ce Eh nes 1. fumidus 

Not uniformly smoky brown, either black 
and usually with pale markings, or some 
shade of green or yellow; length not 
EXCeEdINg 3.5 °Mma. «ues ace ete es 2 

2. Black in color or heavily marked with 
black or dark brown............ 

Green or yellowish, marked with black 
spots or bands............-. 

3. Dark brown to blz ack, with several oie 
spots on vertex, fig. 368C; anterior half 
of costal margins of elytra broadly yel- 
low; length 3.0 mm. or more 

2. flavicostus 
Black, shiny, with few pale spots; costal 

margin not marked with yellow; length 
not more than 2.5 mm. .3. gnarus 

4. Vertex with a broken band between an- 
terior margins of eyes 5 

Vertex without a broken band between 
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anterior margins of eyes, a row of spots 
abovenareiti.: as cso ere 8 

5. With two small spots above apex of ver- 
ROX: ob a Revck hearts hr eel ane 6 

With a row of four spots above apy fig. 
SGBD is tee eens Se ee anne 7. balli 

6. Band of vertex narrow, with an anterior 
projection at each end on inside margin 
of ocellus; body pale beneath......... i 

Band of vertex, fig. 368/, broad, irregular 
in outline, usually with a posteriorly 
projecting mark near each eye; body 
black beneath-=\. .4 are eee eee 
Srna te neha test 4. nigriventer 

7. Elytra yellow, without dark markings... . 
Ree ai Abie om ane 3 5. caperatus 

DECISUS 

\ 

GNARUS FLAVIGOSTUS 

E 

FUMIDUS 

G 

NIGRIVENTER CAPERATUS 

Fig. 368.—Deltocephalus. A-G, heads and 
pronota. 
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Elytra pale, heavily infuscated.......... 
OA Be eas Ya na Se ae 6. gramus 

8. Median spots of vertex, fig. 3684, usually — 
merged, forming a late es transverse _ 
marking just above apex....9. decisus 

Median spots not merged or proximal, 
distinctly separated at middle....... 9 

9. Vertex with four black spots above margin, 
the median pair smaller and approxi- 
mate; two pairs of oblique dashes on 
bases.) phe Aa 8. sonorus © 

Vertex spots on margin, fig. 368D, larger, 
the outer spots usually elongate; oblique 
spots on base of vertex....... 7. balli 

1. Deltocephalus fumidus Sanders & 
DeLong 

Deltocephalus fumidus Sanders 
(1917 p. 86). 

Length 4.5-5.0 mm. Smoky brown, iri- 
descent in color. Vertex, fig. 3682, bluntly 
angled, a little wider between eyes than 
length at middle, smoky, darker at apex, 
ocelli black, encircled with white. Elytra 
pale brown, nervures paler, narrowly brown ~ 

margined. ] 
Female seventh sternite, fig. 374C, with 

posterior margin truncate, slightly sinuate, 
and infuscated either side of middle; under- 
lying membrane with prominent lobes visi- 
ble at side of seventh sternite. Male plates, 
fig. 3744, long, broad at base, and concavely 
narrowed to pointed apexes. ; 

This species has been collected only in 
southern Wisconsin but it should eventually 
be found in northern Illinois. 

‘& DeLong 

2. Deltocephalus flavicostus Stal 

Deltocephalus flavicosta Stal (1859, p. 53). 
Deltocephalus flavocostatus Van Duzee (18926, 

. 116). 
he retrorsus Uhler (1895, p. 78). 

Length 3.0-3.5 mm. Dark brown to black, 
with costal margins of elytra yellowish. 
Vertex, fig. 368C, roundedly conical, wider 
between eyes than median length, with a 
pale spot enclosing each ocellus, a pale spot” 
at tip of apex, three pale spots arranged | 
concentrically behind apex, and pale spots 
at the base. Pronotum with faint traces 
of pale longitudinal lines. Elytra with veins 

usually paler, the anterior half of each costa 
usually broadly yellow, and the costal vein-— 
lets on posterior portion broadly white. 
Face black. 

Female seventh sternite, fig. 369C, with 
posterior margin sinuate, forming four 
rather distinct lobes, the inner pair nar- 
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rower; lobes of underlying membrane visi- Aedeagus with a dorsal spur at base, body 
ble at the sides. Male plates, fig. 369, curved dorsally, constricted on apical third, 
gradually narrowed to blunt rounded tips. apex bluntly pointed. 

FUMIDUS 

Figs, 369-376.—Deltocephalus, A, ventral aspect of male genitalia; B, lateral aspect of male 

genitalia; C, female genitalia. 
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This is a common grass-feeding species in 

the East and Middle West and occurs 

abundantly in almost every grassy area, 

especially in meadows and pastures. 
Illinois Records——Many males and fe- 

males, taken from May 25 to November 4, 
are from Aldridge, Alto Pass, Amboy, Anna, 

Anvil Rock, Brownfield, Cave in Rock, 

Champaign, Clay City, Cobden, Decatur, 

Dixon Springs, Dolson, Dongola, Eichorn, 

Elizabethtown, Fern: Cliff, Fountain Bluff, 

Fulton, Grand Detour, Grand Tower, 

Hardin, Harrisburg, Jonesboro, Karnak, 

Macomb, Marshall, Metropolis, Mount 

Carmel, Muncie, Normal, Oak Lawn, 

Oakwood, Pekin, Port Byron, Quincy, 

Shawneetown, Sparta, Springfield, Temple 

Hill, Urbana, Vandalia, Vienna, Villa Ridge, 

Virginia, and Watson. 

3. Deltocephalus gnarus Ball 

Deltocephalus gnarus Ball (1900c, p. 345). 

Length 2.25-2.5 mm. Minute, shiny black. 
Vertex, fig. 368B, blunt, one-fourth wider 

between eyes than median length, a pale 

spot at apex often connected to a cross back 

of it, and sometimes connecting by lines to 
the circles around ocelli; a pair of pale 

oblique dashes from margin toward disc. 

Pronotum with a row of light submarginal 
spots, and with the posterior margin nar- 

rowly light. Scutellum black. Elytra white, 
subhyaline, veins milky; in the male the disc 
ot each elytron is often smoky. Face black, 
with numerous dashes and pale arcs. 

Female seventh sternite, fig. 375C, with 
posterior margin almost truncate; central 

fourth slightly indented, bearing a very 
minute blunt tooth at center; membranous 

plates exposed at sides of seventh sternite. 

Male plates, fig. 3754, slightly and round- 
edly narrowed to pointed tips. 

This is a minute species known previously 
from Iowa, South Dakota, and Tennessee. 

It closely resembles Macrosteles potoria, 
and the two species occur together on Eleo- 

charis and similar aquatic plants. It has 
been taken in Illinois only in the central and 

northern parts of the state. 
Illinois Records.—BeracH: July 25, 

1934, Frison & DeLong, 22. CHAMPAIGN: 

Sept. 20, 1886, C. A. Hart, 19. Oak 
Lawn: July 1, 1935, DeLong & Ross, 264, 

21 Os SU RBANAL. Minaya. 27am S89 @rrm AG 
Hlartrelegn 
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4. Deltocephalus nigriventer Sanders & 
DeLong 

Deltocephalus nigriventer Sanders & DeLong 
(1917, p. 85). 
Length 2.5-2.75 mm. Yellow, robust, 

with dark markings. Vertex, fig. 368, 

about two-thirds as long as basal width — 
between eyes; yellow, with a pair of apical — 

black spots just back of apex, and a broad 

sinuate black band, interrupted at middle, — 
between anterior margins of eyes and ocelli. 

Pronotum pale; scutellum, spots in basal 
angles, and a median longitudinal stripe — 

black. Elytra milky gray, subhyaline, each — 
clavus irregularly mottled with brown; a 
large black spot on each discal cell, one on — 
third anteapical cell, and another midway 
on costal margin. Nervures milky white. — 
Face and venter black. 7 

Female seventh sternite, fig. 370C, with — 

posterior margin almost truncate and incised — 

at middle almost to the base, the margins — 
of incision almost overlapping. Male plates, 

fig. 370, broadly convex, tapering to rounded ~ 
upturned blunt apexes. Aedeagus short, 

rapidly tapered on basal half to a slender 
tapered upturned apical half, which is sharp — 
pointed. 

A northern species occurring in old pas- 

tures on grasses, nigriventer will probably 
be found in northern Illinois. : 

5. Deltocephalus caperatus Ball 

Deltocephalus caperatus Ball (1900c, p. 343). — 
Deltocephalus vinnulus Crumb (1915, p. 192). 

Length 3 mm. Pale yellow, with black” 
markings. Vertex, fig. 368G, bluntly angled, 
about as long at middle as width between 
eyes, with black markings from the front 
extending on to vertex and forming a tri- 

angular spot on either side of apex, and a © 

broken transverse black band between an- 
terior margins of eyes. Elytra olive, sub- 
hyaline, veins whitish, sometimes narrowly 
fuscous margined. Face black above, with 
pale arcs, a black band along apex on the 

front. : 

Female seventh sternite, fig. 371C, wit 
lateral margins short, lateral angles rounded 
to posterior margin, which is bisinuate, 
forming three lobes, the central one small- 
est; membranous lateral angles visible. 
Male plates, fig. 371, concavely narrowed 

and produced to gradually tapering acutel 

angled apexes. 



June, 1948 

This species is commonly found in the 
Andropogon virginicus association, and ap- 

parently feeds on that plant. It is distributed 
through the eastern half of the United States 
and ranges west to Colorado. 

Illinois Records——App.e River CANYON 
Stare Park: Aug. 22, 1933, DeLong & 

Ross, 12; July 11, 1934, DeLong & Ross, 
44, 32. Dixon Sprines: July 9, 1935, 

DeLong & Ross, 12. EverGrEEN Park: 
Aug. 23, 1934, DeLong & Ross, 1¢, 29. 
Fern Curr: Aug. 3, 1934, DeLong & 
Mohr, 2°. 

6. Deltocephalus gramus (DeLong) 

Polyamia grama DeLong (1935a, p. 156). 

Length 2.3 mm. Yellowish, with black 

markings. Vertex bluntly angled, longer 
than basal width between eyes; a pair of 
large spots just back of apex; a broad trans- 

verse black band, broken at middle, extend- 

ing between anterior margins of eyes; a 
portion of band arises at outer end and 

extends anteriorly, surrounding the ocelli; 

posterior half of vertex dark. Pronotum 
dark, marked with heavy black spots on 

anterior half. Elytra pale brown, veins 
lighter, margined with heavy brown infusca- 

tions; elytra appearing longitudinally striped. 
Face with a prominent curyed marginal 

band just below vertex, extending down 
either side of face, and arcs of face dark 

brown. 
Male plates rather broad at bases, rapidly 

narrowed to finger-like apexes, which are 
greatly produced and acutely pointed. 

Only two male specimens of this species 

are known, and these were taken in northern 
Illinois on grasses in prairie habitats. 

Illinois Records.—App_Le River CANYON 
Strate Park: Aug. 27, 1934, Frison & De- 
Long, 1 ¢. Curcaco: Sept. 16, 1930, D. M. 
DeLong, 1é. 

7. Deltocephalus balli Van Duzee 
| 
Deltocephalus nigrifrons Van Duzee (1894¢, 

p. 293). Name preoccupied. 
Deltocephalus balli Van Duzee (1916, p. 71). 
New name. 

_ Length 3.0-3.5 mm. Yellow to greenish, 
marked with black spots. Vertex, fig. 368D, 
bluntly angled, almost one-third wider be- 
tween eyes than median length, usually with 

four spots above the front margin; the 
inner pair of spots may vary in size and 
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the outer pair are often short bands ex- 
tending from margins of the eyes and inter- 

rupted at the middle. Pronotum usually 

pale anteriorly and darker posteriorly. 

Elytra smoky or olive subhyaline, nervures 
paler. Face black, with pale arcs. 

Female seventh sternite, fig. 372C, with 

posterior margin sinuately sloping to a 

slightly excavated central portion that bears 

a minute black tooth at its apex; membra- 
nous lobes conspicuous at sides of segments. 

Male plates, fig. 372, broad at bases, con- 

vexly rounded to blunt tips, which equal or 

surpass pygofers. The aedeagus is short, 

gradually narrowed to a blunt upturned 
tip. 

This species is abundant in meadows and 

pastures, and is commonly found throughout 

the northeastern United States. 

Illinois Records——Many males and fe- 
males, taken from March to October 16, 

are from Albion, Algonquin, Alsip, Antioch, 

Beach, Dixon, Duncans Mills, Fox Lake, 
Fulton, Galena, Grafton, Gulfport, Havana, 

Homer, Karnak, Luther, McHenry, Mount 

Carmel, Muncie, Oak Lawn, Oquawka, 

Pere Marquette State Park, Port Byron, 
Putnam, Savanna, Shefheld, Summit, Ur- 
bana, Vienna, Volo, Watson, Wauconda, 
Waukegan, and Zion. 

8. Deltocephalus sonorus Ball 

Deltocephalus sonorus Ball (1900c, p. 344). 

Length 3.25 mm. Slender, green to 
yellowish, marked with black spots. Vertex 
rounded at apex, one-fourth wider between 

eyes than median length, with four black 

spots on the anterior margin; inner pair 

usually quadrate and smaller than outer; 
usually a pair of elongate fuscous spots on 

either side of middle at base, and a pair on 
disc. Pronotum with five yellowish longi- 

tudinal stripes. Elytra olive to yellowish, 
subhyaline, veins pale, often margined with 

fuscous. 
Female seventh sternite, fig. 373C, with 

posterior margin slightly excavated and 

with a short produced rounded median lobe. 

Male plates, fig. 373, broad at bases, gradu- 

ally narrowed to acute tips. Aedeagus 
rather short, curved dorsally on apical third, 
narrowed, and with a bluntly pointed apex. 

This species occurs upon grasses and many 

cultivated crops, for example, wheat, clover, 

and alfalfa, and it can be found in abun- 

dance in pastures, meadows, and other open 
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habitats where grasses are common. It is 
widely distributed from Florida through the 
Middle West to Arizona and California. 

Illinois Records—ALtTon: June 26, 

1934, DeLong & Ross, 22. Amsoy: Aug. 8, 
1934, DeLong & Ross, 12. EVERGREEN 
Park: Aug. 23, 1934, DeLong & Ross, 16. 
Gipsonta: Oct. 2, 1934, Frison & Ross, 12. 
Havana: Aug. 8, 1934, Frison & Mohr, 
34,82. Oouawka: July 30, 1936, Mohr 
& Burks, 19. VrENNA: on cane, June 14, 

1934, DeLong & Ross, 12. 

9. Deltocephalus decisus DeLong 

Deltocephalus decisus DeLong (1926a, p. 55). 

Length 2.5 mm. Straw yellowish, with 
black spots. Vertex, fig. 3684, as long at 
middle as basal width, the sides convexly 
rounded, with a large black transverse spot 

just behind apex, this spot sometimes di- 

vided into two separate spots; also an 

elongated black spot on either side along 
margin midway to eye and a smaller one 
next to each eye; margin of vertex milky 

white between this row of spots and a heavy 

black band on front just below margin. 
Elytra brownish yellow, subhyaline, ner- 

vures paler. A black spot on last dorsal 

tergite of both sexes. 
Female seventh sternite, fig. 376C, with 

posterior margin broadly and angularly 
excavated one-third the distance to base and 
bearing a broad blunt tooth at apex. Male 

plates, fig. 3764, broad at bases, concavely 
narrowed and produced into long blunt proc- - 

esses, these black on either apical half. 

This is another grass-feeding species that 

is not found abundantly but seems to occur in 
moist habitats on short grasses. It was 
previously recorded from Florida only, and 
has been taken in southern Illinois. 

Illinois Records —SHAWNEETOWN: June 

23, 1936, DeLong & Ross, 14. VIENNA: 

June 14, 1934, DeLong & Ross, 14, 19. 

56. LONATURA Osborn & Ball 

Lonatura Osborn & Ball (1898, p. 83). 

Fig. 203. 

angled, 
truncate. 

Head conically and obtusely 
pronotum with posterior margin 

Macropterous form with long 

narrow elytra, appendix large, venation 

obscure. Brachypterous form with short 
elytra, covering second abdominal segment; 

wings rudimentary, venation obscure. 

The species of this genus are grass-feed- 
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ing forms and as far as known live in 
prairie habitats or upland pastures and — 
meadows. Eleven species and one variety — 
are known to occur in the United States, 
and one of these has been taken in Illinois. 

1. Lonatura catalina Osborn & Ball 

Lonatura catalina Osborn & Ball (1898, p. 83). 4 

Length of macropterous form 2.75 mm.; — 
brachypterous 1.8-2.25 mm. Vertex about ~ 
as long as basal width. Macropterous form — 
greenish gray, vertex tinted with yellow; 
eyes black. Brachypterous form, fig. 238C, 
uniform creamy white or orange in color, — 

vertex and face often yellow; pronotum and — 
elytra brown, and abdomen almost black. 

Female seventh sternite emarginate pos- — 
teriorly, with a bilobed process. Male plates 
small, triangular, apexes produced. a 

In the Middle West this is a very abun-— 
dant species in the Aristida gracilis associa-— 
tion, and is frequently found on _ hillside 
pastures or in areas that have been denuded 
and where Aristida is the pioneer vegetation. 

It also occurs in sand prairies and certain 

of the more moist prairies. 
Illinois Records——Cave 1n Rock: Oct. 

2, 1934, Frison & Ross, 18,22. Harpin: 
June 27, 1934, DeLong & Ross, 4346, 399. 
Herop: July 8, 1935, DeLong & Ross, 19. 

57. HEBECEPHALUS DeLong 

Hebecephalus DeLong (1926a, p. 58). 

Fig. 227. Vertex bluntly angled, disc 
usually flattened, margin thickened and 
bluntly angled with front. Elytra usually 
rather long, central anteapical cell of each 

elongated, strongly constricted at middle, 
enlarged at either end, and decidedly pro- 
duced beyond the other anteapical cell. 

More than 30 species of Hebecephalus 

have been recorded fcr the United States 
nearly all of which occur in the West. Only 

two of these species are found in the East, 
and they have been collected in Illinois. 

Key ro SPECIES 

1. Vertex wider than long; female seventh 
sternite, fig. 377D, with a deep narr 
abrupt excavation at center; male plates 
fig. 377C, broad, shorter than combinet 
width at base, apexes truncate...... i 
SA AR Oe Ge Sales a 1. signatifrons 

Vertex as long as wide; female seventh 
sternite, fig. 377D, sinuate or truncate: 
not excavated; male plates, fig. 377C, 
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as long as combined basal width, more 
narrowed, wedge shaped. .2. cruciatus 

SIGNATIFRONS CRUCIATUS 

Fig. 377.—Hebecephalus. A, head and prono- 

tum; B, male genitalia, lateral aspect; C, male 

genitalia, ventral aspect; D, female genitalia. 

1. Hebecephalus signatifrons 

(Van Duzee) 

Deltocephalus signatifrons Van Duzee (1892c, 
p. 305). 

Length 3.0-3.5 mm. Pale yellow to gray, 

with fuscous markings. Vertex, fig. 3774, 
bluntly angled, about one-third wider be- 

DeLonc: LEAFHOPPERS oF ILLINOIS 253 

tween eyes than length at middle; ocelli, a 
pair of marginal dashes close to apex, a 
pair of large rectangular spots behind these, 

each with a spur extending to margin, and 

a pair of large round spots on base fuscous. 
Pronotum with traces of five pale longitudi- 
nal stripes. Elytra nervures pale, 

with often appearing 
banded by heavy fuscous markings. 

Female seventh sternite, fig. 377D, with 
posterior margin shallowly and concavely 

rounded between prominent lateral angles 

and a pair of large rounded median lobes; 

lobes separated by a square notch extending 

almost half way to the base; at the bottom 
of notch a broad tooth is slightly produced. 

Male plates, fig. 377C, broad at bases, 
gradually narrowed to very broad rounded 

apexes. Aedeagus, fig. 377B, with a pair of 

apical spines directed laterally. 

This species, which is western and middle 

gray, 

margined fuscous, 

western in distribution, occurs commonly on 

grasses and herbaceous vegetation. It has 
been reported as living in the Setaria-Pani- 

cum association. 

Illinois Records.—Males and females, 

taken May 30 to September 20, are from 

Apple River Canyon State Park, Beach, 

Decatur, Dixon, Fulton, Grand ‘Tower, 
Herod, Homer, Karnak, Muncie, Seymour, 

Springfield, Starved Rock State Park, Sum- 

mit, Urbana, Wauconda, and Zion. 

2. Hebecephalus cruciatus (Osborn 

& Ball) 

Deltocephalus cruciatus Osborn & Ball (1898, 
po rseye 

Length 2.75-3.0 mm. Pale gray, resem- 

bling signatifrons but smaller. Vertex, fig. 

377A, bluntly angled, length equaling basal 

width between eyes. Frontal arcs extending 

over margin, a pair of fuscous triangular 

spots just back of apex, two irregular fus- 
cous oblique spots between ocelli, and a pair 
of fuscous spots on each side at base. Prono- 

tum with five pale longitudinal stripes. 

Scutellum with four small spots along an- 
terior margin. Elytra whitish, nervures 

pale, margined with fuscous, a few cells 

often quite dark. 

Female seventh sternite, fig. 377D, with 

posterior margin slightly concave and sinu- 

ate. Male plates, fig. 377C, broad at base, 
gradually narrowed to truncate tips, which 
are one-half as wide as at base. Aedeagus 

in lateral view, fig. 377B, tapered to a nar- 
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row apex; in ventral view widened just be- 

fore apex and bluntly pointed. 
This species, reported previously from 

North Dakota and Iowa, occurs on prairie 

plants in the prairie habitat. 

Illinois Records.——Decatur: June 29, 
1935, Frison & Mohr, 19. Furron: Aug. 

22, 1935, DeLong & Ross, 26, 82. Han- 

OVER: sand prairie, July 10, 1934, DeLong 

& Ross, 16, 19; June 29, 1935, DeLong & 
Ross, 109 ; Aug. 22, 1935, DeLong & Ross, 

74,892. Sr. ANNE: July 20, 1934, DeLong 
& Ross, 24,12. THomson: July 8, 1934, 
DeLong & Ross, 546, 22; June 30, 1935, 

DeLong & Ross, 212 ; Aug. 16, 1937, 19. 

Zion: July 16, 1935, DeLong & Ross, 19. 

58. LAEVICEPHALUS DeLong 

Laevicephalus DeLong (1926a, p. 64). 

Vertex varying from a sharply angled and 

pointed type, the vertex acutely angled with 

front, to a rather bluntly angled type with 
sides often rounding to apex, and with ver- 

tex bluntly angled with front. Vertex flat- 
tened on disc. Venation simple. 

With few exceptions the species belong- 

ing to this genus are some shade of green 

or yellow, quite uniform in color, and with- 

out dark markings. 
About 60 species of Laevicephalus have 

been described for the United States, 9 of 
which are known to occur in Illinois. As 

far as is known, practically all of them are 

grass feeders and are usually found in pas- 
tures and meadows. 

Key To SPECIES 

1. Vertex longer than basal width between 
eyes, usually distinctly angled and 
pointed, occasionally with tip more 
Blunitie se tee ia Selec ek eee ee 

Vertex broader between eyes than length 
at middle, or, if as long, then with apex 
roundedly pointed, not sharply angled 

7 

Length more than 3:5'mmss...02....0.. 5 
3. Dull yellowish, with two broad longitudi- 

nal brown stripes extending across 
pronotum to) scutelluma 400 ae 

1. shingwauki 
Greenish or greenish yellow, with definite 

darkimarkingss 7 i eee 
4. I*emale seventh sternite, fig. 386E, nar- 

rowly incised at middle, a round black 
spot on either side. Male plates, fig. 
3824, convexly rounded, almost as long 
as pygofers, apexes angled............. 
Ys Ses rae a rs ae ict neNha) ye ‘minimus 
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Female seventh sternite, fig. 3861, with 
a broad shallow excavation; male plates, 
fig. 381, shorter, apexes broadly rounded, 
almost truncate. ach melsheimerii 

5. Female seventh sternite, fig. 386G, sinu- 
ate, with three small lobes at center; 
male plates, fig. 379, tapered and ab- 
ruptly narrowed to narrow attenuated 
APERES 68h sinh oe 4. unicoloratus — 

Female seventh sternite distinctly pro-— 
duced at center, as in fig. 386/; apexes 
of male plates not attenuated, but nar- 
rowed and pointed...) 6 

6. Female seventh sternite, fig. 3867, with 
median third abruptly produced and ~ 
truncated. Male plates, fig. 383, with 
tips quite broad, bluntly pointed and 
divergent, ..c) 2 eee 5. sylvestris 

Female seventh sternite, fig. 3864, with 
median half gradually produced to a 
pointed brownish tooth. Male plates, 
fig. 378, tapered to narrowly rounded 
tIPSecvad: asthe 6. acus 

7. Greenish, with two parallel brownish 
stripes on vertex, on pronotum, and on_ 
Scuttelliinnscen sateen 7. concinn 

Greenish, without parallel brownish 
stripes. 0.6... Cae ; 

8. Female seventh sternite, fig. 3867, pro- 
duced and incised at middle; male plates, 
fig. 385, strongly and convexly rounded 
to broad blunt apexes. ....8. orientalis 

Female seventh sternite, fig. 3868, pro- 
duced but not incised; male plates, fig. 
380, narrowed to pointed apexes..... ; 
Pe ate Ge cea on Os 9. pravus 

1. Laevicephalus shingwauki Beamer & 

Tuthill 

Laevicephalus shingwauki Beamer & Tuthill 
(1934, p. 19). 

Length 2.5-3.0 mm. Dull yellow, with 
black markings. Vertex slightly longer than 
width between eyes, with two dark almost 
parallel broad stripes extending across 

pronotum to scutellum. Elytra somewha 
smoky. Male and female with two large 
black spots on last abdominal segment, spots 

of female smaller. Female seventh sternite 

fig. 386D, with posterior margin produced 
at middle into a broad tooth. Male plates, 
fig. 3844, broad at bases, slightly converging 
to broad truncate apexes. Male aedeagus 

fig. 384B, short, broad, cylindrical, a narroy 
process arising on dorsocaudal margin, bifur- 

cate near its base, the two processes long 

curved laterally and ventrally. ; 
This is an abundant species in the fresh 

water marshes of Illinois, occurring on tal 
grasses that grow in clumps. It is knowr 
only from this state and Minnesota. 

Illinois Records.—Males and females 
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taken June 30 to September 18, are from 
Amboy, Beach, Des Plaines, Fox Lake, Oak 

Lawn, St. Anne, Summit, Volo, Waukegan, 

and Zion. 

2. Laevicephalus minimus (Osborn & 
Ball) 

Deltocephalus minimus Osborn & Ball (1897, 
p. 211). 

Length 2.5-3.0 mm. Small, greenish yel- 
low, with a bluntly angled vertex. Paler 
on vertex, with traces of two brownish arcs 
on each side extending from apex toward 
ocellus. Elytra milky hyaline, nervures yel- 
lowish, faintly bordered with fuscous, espe- 

cially in male. Face dull brownish. Female 
seventh sternite, fig. 386, with posterior 

SYLVESTRIS 

MINIMUS SYLVESTRIS 
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margin roundedly produced, narrowly in- 

cised at middle, with a very small rounded 

notch on either median third black 

margined. Male plates, fig. 3824, tapering 

to bluntly pointed tips, almost as long as the 
pygofers and each bearing a black spot at 
middle. 

side, 

This is a middle western species, and has 

been found on grasses of the genus Stipa 

in the Sporobolus-Stipa habitats of northern 
Illinois. 

Illinois Records—App.e River CANYON 
State Park: July 11, 1934, Frison & De- 
Long, 76, 32; Aug. 22, 1935, DeLong & 

Ross, 24, 19. Warren: Aug. 28, 1934, 

Frison & DeLong, 14,59. Wuire PINES 

Forest State Park: Aug. 27, 1934, Frison 
& DeLong, 69 2, 69°. 

SHINGWAUKI 

SHINGWAUKI ORIENTALIS 

Figs. 378-385.—Laevicephalus, male genitalia. 4, ventral aspect; B, lateral aspect. 
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3. Laevicephalus melsheimerii (Vitch) 

Amblycephalus melsheimerii Fitch (1851, p. 
61). 
Length 2.5-2.75 mm. Vertex longer than 

width between eyes, sharply angled. Female 

uniform yellowish, with milky white ner- 

PRAVUS 

MINIMUS 
SHINGWAUKI 

ORIENTALIS 

MELSHEIMERI 

UNICOLORATUS SYLVESTRIS 

Fig. 386.—Laevicephalus. A-I, female geni- 
talia. 

vures. Male head, pronotum, and scutellum 
brighter yellow, a faint brown arc on either 

side of vertex extending from apex to black 
ocelli. Elytral nervures faintly bordered 
throughout with fuscous. Face pale brown. 

Female seventh sternite, fig. 386H, with 

median half of posterior margin having a 
simple very shallow black-bordered excava- 
tion. Male plates, fig. 3814, broad at bases, 

only slightly narrowed to broadly rounded 
upturned tips appearing from below as 

almost truncate; a median brownish line 

expanding toward tip of each plate. Aedea- 
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gus in lateral view, fig. 381B, broad at base, — 

with a short dorsobasal process; notch at — 
about the middle of caudal side producing — 
a long narrowed attenuated process dorsad _ 

to notch. AS 
Distributed through the eastern states — 

and west to Colorado, this species occurs on 
dry uplands, pastures, and meadows in the ~ 
Danthonia association, where it has been _ 

collected from Danthonia spicata and com-— 
pressa. 

Illinois Records.—Males and females, 
taken March 28 to October 3, are from 
Anvil Rock, Dixon Springs, Dolson, Eliza- — 
bethtown, Gibsonia, Grand Detour, High 

Knob, Monticello, Muncie, Norris City, — 

Ozark, Palos Park, and Starved Rock State 
Park. 

4. Laevicephalus unicoloratus (Gillette 

& Baker) 

Deltocephalus unicoloratus Gillette & Baker 
(1895, p. 89). . 

Deltocephalus oculatus Osborn & Ball (1897, 
p. 212). Preoccupied. 

Deltocephalus nominatus Sanders & DeLong 
(1920, p. 9). New name for oculatus O. & B. 

Length 3.5 mm. Pale yellowish to green-— 
ish. Vertex a little longer than basal width 
between eyes. Ocelli, impressed line on — 
vertex, and eyes dark; interocellar line from 
apex to ocelli pale brownish. Elytra sub- 

hyaline, nervures yellowish. Female seventh 
sternite, fig. 386G, with median third of 

posterior margin produced, dark margined, 

and scarcely trilobate. Male plates, fig. 
379A, convex, narrowed to produced at- 
tenuated tips. Aedeagus, fig. 379B, long, 
narrowed, and slender on median third, 

broadened on apical third and bearing a ven- 
tral tooth about one-fourth the distance 

from apex. y 
This species is common on Andropogon 

in the east-central states and in Illinois in 

certain of the dark prairie and sand prairie 

habitats. s 

Illinois Records.—Cave 1n Rock: Oct. 
2, 1934, Frison & Ross, 19. DoncoLa: 

May 11, 1917, 19. EvercrEEN Park: Aug. 
23, 1934, DeLong & Ross, 31 8, 282 ; July © 
1, 1935, DeLong & Ross, 56, 62. Hano- 

VER: June 29, 1935, DeLong & Ross, 1?. 
Oak Lawn: in lamp globe, Aug. 23, 1934, 
16,19. Sr. ANNE: July 20, 1934, DeLong 
& Ross, 34, 169; Aug. 21, 1934, DeLong 
& Ross, 32 ; Aug. 26, 1935, DeLong & Ross, 
19. Vienna: June 14, 1934, DeLong & 
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Ross, 12. Zion: July 16, 1935, DeLong & 
Ross, 16, 32; Aug. 7, 1935, DeLong & 
Ross, 19. 

5. Laevicephalus sylvestris (Osborn & 
Ball) 

Deltocephalus sylvestris Osborn & Ball (1897, 
p. 213). 

Length 3.5 mm. Dull greenish, tinged 
with yellow. Vertex distinctly angled, about 
one-fourth longer than width between eyes. 
Ocelli and eyes dark; a rather heavy fus- 
cous stripe on either side of apex extending 

obliquely onto disc, then broadening and 
continuing to pronotum. Elytra whitish or 
dull hyaline, nervures greenish yellow, often 
broadly margined with fuscous, especially 
on apical portions and along sutural line. 

Female seventh sternite, fig. 3867, emar- 

ginate posteriorly on either side of an abrupt- 

ly produced black truncated process that is 

almost one-third the length of the segment 
on the median third. Male plates, fig. 3834, 
with sides concavely narrowed to bluntly 
pointed divergent tips. Aedeagus long, in 

lateral view, fig. 383B, with basal third 

broadened and bearing a dorsal spine; apical 
two-thirds narrow and slightly enlarged at 
apex. 

This distinctive: species occurs with mel- 

sheimerii in the Danthonia spicata associa- 

tion and probably feeds on several of the 

grasses. It is a common and widely dis- 
tributed species from the Great Lakes region 
to the Gulf Coast. 

Illinois Records—Many males and fe- 
males, taken May 18 to November 4, are 
from Alton, Apple River Canyon State Park, 
Atlas, Barry, Cave in Rock, Dixon Springs, 
Dolson, Dubois, Eichorn, Fairfield, Fox 

Lake, Galena, Geff, Havana, Herod, Hope- 

dale, Jonesboro, Karnak, Mahomet, Mar- 
shall, Monticello, Mount Carmel, Muncie, 
New Milford, Newton, Olive Branch, Ore- 

gon, Ozark, Pike, Port Byron, St. Anne, 
Savanna, Seymour, Shawneetown, Temple 
Hill, Urbana, Vienna, Watson, White Pines 

Forest State Park, and Wilmington. 

6. Laevicephalus acus (Sanders & 
DeLong) 

Deltocephalus acus Sanders & DeLong (1920, 
p. 10). 

Length 4 mm. Yellowish green, sharp 

headed. Vertex one-fifth longer at middle 
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than width between eyes; the median im- 
pressed line, ocelli, and arcuate line from 
apex toward eye pale brown. Elytra milky 
hyaline, veins paler, faintly bordered with 
fuscous. Face sordid yellow, with paler 
ares. 

Female seventh sternite, fig. 3864, with 
median half of posterior margin produced, 
forming a broad, pointed tooth with sinuate 
sides and margined with brown. Male 
plates, fig. 3784, concavely narrowed to 

bluntly pointed apexes. Aedeagus in lateral 
view, fig. 378B, broad at base, with a very 
blunt dorsal spur; narrowed at one-third 
its length to a narrow apical portion that 
is slightly enlarged at apex. 

This is a grass-feeding species that seems 
to be found more abundantly upon coarse 
grasses in swampy areas than elsewhere. 
It has not been taken on the prairies. It is 
northern in distribution, ranging from New 
York west to Wisconsin and Illinois. 

Illinois Record—Wauvconpa: July 23, 
1934, DeLong & Ross, 19. 

7. Laevicephalus concinnus (Sanders & 
DeLong) 

Deltocephalus concinnus Sanders & DeLong 
(1917, p. 86). 

Length 3 mm. Greenish, marked with 

longitudinal stripes. Vertex bluntly angled, 
as long as wide. Ocelli black; vertex, prono- 

tum, and scutellum each with two broad 

parallel brownish stripes, and an additional 

stripe behind each eye on pronotum. Elytra 
with white nervures. Face dusky. Female 
seventh sternite, fig. 386C, slightly longer 
than preceding sternite, almost truncate, 

sinuate, and with median brown spot. “The 

male is not known. 

This species has been collected in tall 
grasses and sedges in marshes in Wisconsin 

and northern Illinois. 

Illinois Records.—l’ox LAKE: June 30, 

1935, DeLong & Ross, 1? ; June 26, 1936, 

49. 

8. Laevicephalus orientalis DeLong & 
Davidson 

David- Laevicephalus orientalis DeLong & 
son (1935, p. 167). 

Length 3.5-4.0 mm. Vertex as long as 

basal width between the eyes, creamy to 
bright yellow. Pronotum and scutellum 
greenish, washed with yellow. Elytra vary- 
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ing in color, sometimes dark green, with 

white or yellowish veins, often with apexes 

smoky. 
Female seventh sternite, fig. 3867, with- 

out lateral angles, posterior margin pro- 

duced, sloping to middle of segment, which 

is distinctly incised, leaving a pair of in- 

conspicuous teeth at middle. Male plates, 

fig. 3854, broad at bases, strongly and con- 
vexly curved to rather blunt and broad 
apexes. Aedeagus in lateral view, fig. 385B, 

appearing broad, with a curved portion ex- 

tending ventrally and posteriorly and pro- 

duced by being curved upward; this struc- 

ture open in the middle and appearing as 

two parallel pieces. 
Distributed from Pennsylvania to Ten- 

nessee and Illinois, this species has been 

taken commonly in open woodland on 

Elymus grasses. 
Illinois Records.—Cave 1n Rock: May 

7, 1932, H. L. Dozier, 12. Dusors: May 

21, 1917, 18. E1cHorn: Hicks Branch, 
June 13, 1934, DeLong & Ross, 69. Exiza- 

BETHTOWN: May 27-31, 1932, Dozier, 192. 
Harpin: June 5-9, 1932, Dozier, 19. 

Monvicetio: June 11, 1934, Frison & De- 

Long, 1¢. SHAWNEETOWN: June 14, 1934, 
Ross & DeLong, 292. 

9. Laevicephalus pravus DeLong 

Laevicephalus pravus DeLong (1937, p. 34). 

Length 3.0-3.5 mm. Yellowish, resem- 
bling unicoloratus in general appearance. 
Vertex bluntly angled, a little wider between 

eyes than median length, bright yellow, un- 

marked. Ocelli and ovipositor black. 

Female seventh sternite, fig. 3868, round- 

edly produced, almost truncate. Male plates 

long, tapered to acute apexes. Aedeagus 
in lateral view, fig. 380B, narrowed at half 

its length and tapered to a long threadlike 
attenuated apex; in ventral view it appears 

broad at base, rapidly narrowed and pro- 

duced, slightly enlarged just before apex, 
and with teeth on the outer margin; tip of 
aedeagus bluntly pointed. 

This species was taken abundantly in a 
prairie habitat in northern Illinois, and from 

one other locality in the state. It is known 
only from Illinois. 

Illinois Records.—Des PLaings: Sept. 

4, 1935, DeLong & Ross, 14; Sept. 18, 
1935, DeLong & Ross, 158, 529. Han- 

over: Aug. 22, 1936, 14. Za; 
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59. PSAMMOTETTIX Haupt 

Psammotettix Haupt (1929, p. 262). 

Fig. 236B. Closely related to Laevicepha- 
lus, this genus is distinguished chiefly by 
having the male plates, figs. 387, 388, shorter 

than the valve, and the female seventh 
sternite, fig. 236, is usually broadly and 
concavely rounded and relatively simple on 
the posterior margin. 

Twelve species have been recorded in this 
genus for the United States under the 
striatus group of Laevicephalus (DeLong 
& Knull, 1945). Two species occur in IIli- 
nois. 

Key To SPECIES 

Male aedeagus, fig. 387, blunt and entire at 
apex; connective long, slender. ..1. striatus 

Male aedeagus, fig. 388, sharp pointed at apex 
and bifurcate one-third the length of aedea- 
gus; connective short, horseshoe shaped....— 
Dacith auedere atthe totus ete 2. ferratus 

1. Psammotettix striatus (Linnaeus) 

Cicada striata Linnaeus (1758, p. 437). 

Length 3.5-4.0 mm. Greenish, markings 
variable in color. Vertex blunt and broadly 
angled, often with definite fuscous spots or 
blotches, interocellar line pale. Elytra vari- ~ 
able, nervures frequently fuscous margined, — 
and often so dark that elytra appear striped. 

Female seventh sternite, fig. 236B, with 
posterior margin shallowly concave on me- 
dian half. 

almost obscuring the plates. Aedeagus con- 

nective twice as long as aedeagus, which is ~ 
slender, curved dorsally, and bears a dor- 

sally directed ventral process. 
A transcontinental species, this is one of 

the most common of the grass leafhoppers 
and is found in greater abundance in pas- 
tures and meadows than in prairie habitats. 

Illinois Records—Many males and fe- 
males, taken May 14 to October 1, are from 
Algonquin, Alton, Amboy, Antioch, Arling-— 
ton Heights, Barry, Beach, Bradley, Bush- 
nell, Champaign, Decatur, 

Effingham, Elizabeth, Evergreen 
Forest City, Fox Lake, Fulton, Galena, 

Grafton, Grand Detour, Grays Lake, Han- 

over, Hardin, Havana, Homer, Ingleside, — 
Kankakee, Macomb, Marshall, Mason City, 

McHenry, Monmouth, Monticello, Mount 

Des Plaines, 
Park, ~ 

Vol. 24, Art.2 © 

Male plates, fig. 387, short, — 
apexes obliquely truncate and gently sloping 

to median line, the large round male valve — 
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Sterling, Muncie, New Holland, New Mil- 
ford, Normal, Oak Lawn, Ogden, 

Oquawka, Orangeville, Palos Park, Pankey- 
ville, Parker, Port Byron, St. Anne, 
Savanna, Seymour, Shawneetown, Sheffield, 

Springfield, Summit, Texas City, Urbana, 
Volo, Watson, Wauconda, Waukegan, 

White Heath, White Pines Forest State 
Park, and Zion. 

2. Psammotettix ferratus (DeLong & 
Davidson) 

Laevicephalus ferratus DeLong & Davidson 
(1935, p. 170). 
Length 3.5 mm. In size, form, and colora- 

tion this species resembles striatus so closely 
it cannot be separated by external markings 

or by external genital structures. 

Female seventh sternite shallowly and 

concavely rounded as in striatus. Male 

plates, fig. 388, short and truncate. Con- 
nectives very short, in ventral view with 

a rounded horseshoe-shaped base; aedeagus 
short, angularly bent and directed upward, 

apex sharply pointed, appearing bifurcate 
in dorsal view. 

‘This species occurs in various habitats and 

Fig. 387.—Psammotettix striatus, male geni- 
talia. 4, ventral aspect; B, lateral aspect. 
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Fig. 388.—Psammotettix ferratus, male geni- 
talia. 4, ventral aspect; B, lateral aspect. 

has been taken along Lake Erie and in the 

Chicago area near Lake Michigan. It has 

also been recorded from Pennsylvania, but 

has been collected only in small numbers in 
these localities. 

Illinois Records.—M acome: in pasture, 

July 3, 1934, DeLong & Ross, 14. Sr. 
ANNE: July 20, 1934, DeLong & Ross, 1 2. 
Voto: July 27, 1934, DeLong & Ross, 14, 
22. 

60. AMPLICEPHALUS DeLong 

Amplicephalus DeLong (1926a, p. 83). 

Fig. 208. Vertex transverse and broad, 

width between eyes greatly exceeding length 

at middle, strongly rounded or very broadly 

and bluntly angled with front. Elytra with 

central anteapical cell constricted and 

divided, and with one or two crossveins be- 

tween first and second sectors. Form broad 

and robust. 

Key To SPECIES 

Tawny, with a row of four or six black spots 
just above margin of vertex 1. osborni 

Green, with a transverse black band just back 
of yellow vertex margin 2. estacadus 
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1. Amplicephalus osborni (Van Duzee) 

Deltocephalus osborni Van Duzee (1892c, p. 
304). 
Length 4.5-5.0 mm. Tawny yellow, with 

black markings. Vertex, fig. 3894, one-third 

broader than long, with four or six dark 

spots on anterior margin, the middle pair 

larger and prominent, the two next to each 

ocellus smaller, transverse, often wanting; 

in well-marked specimens there is usually a 
tawny interrupted transverse band between 
eyes, and an irregular spot at base on either 

side. Pronotum with traces of five pale 
longitudinal stripes. Elytral nervures white, 

often heavily margined with fuscous. 
Female seventh sternite, fig. 389D, with 

posterior margin bisinuate, forming three 

ESTACADUS OSBORNI 

Fig. 389.—A mplicephalus. A, head and pro- 

notum; B, male genitalia, lateral aspect; C, 
male genitalia, ventral aspect; D, female geni- 
talia. 
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broadly rounded lobes, broadly margined — 
with dark brown; lateral lobes prominent 
at sides. Male plates, fig. 389C, triangular, — 

gradually narrowed to acute tips. Aedeagus— 
in lateral view, fig. 389B, broad, apical por- 

tion inflated and narrowed to a bluntly ~ 
pointed apex. 

This is a fresh-water marsh species found 

especially in the northern states from Maine 
to Colorado. 

Illinois Records.—Many males and fe- 
males, taken May 8 to September 24, are 

from Amboy, Antioch, Beach, Clay City, — 
Danville, Dubois, Fox Lake, Grand Detour, — 
Havana, Oak Lawn, Oakwood, Port Byron, — 

Princeton, Sun Lake, Volo, and Wauconda. ~ 

2. Amplicephalus estacadus (Ball) 

Athysanus estacadus Ball (1911, p. 200). 

Length 3.5 mm. Yellow to greenish, with 
black bands. Vertex, fig. 3894, wider than 
median length, with a yellow margin, just 
back of and parallel to which is a broad 
black band. Pronotum with a transverse — 
median light band. Elytral nervures light. 
Female seventh sternite, fig. 389D, short, ~ 

posterior margin slightly and broadly emar- 
ginate. Male plates, fig. 389C, triangular, © 
broad at base, convexly rounding to near — 
middle, then concave, gradually narrowing 

to acute tips. Aedeagus broad in ventral 
view, fig. 389B, and deeply bifid at apex; in © 
lateral view it appears notched on dorsal 
surface near base and is tapered to a pointed ie 

apex. } 
This is a grass-feeding species found — 

abundantly in pastures and meadows. It ~ 
is southern in distribution and will probably 

be found in southern Illinois. 

al 

61. ARUNDANUS DeLong 

Arundanus DeLong (19358, p. 180). 

Fig. 220. The genus is characterized by 
having the vertex produced and bluntly ~ 
angled, flat, margin rather thick but dis-— 
tinct, not rounded to front. Venation of 

wing with central anteapical cell greatly ~ 
elongated, constricted, and divided by 4 
crossvein at center; outer anteapical cell 
usually elongated but narrow; inner ante-_ 

apical cell short and rather broad. : 
As far as known, the 14 described species 

of this genus are largely confined to cane 
Arundinaria tecta, an abundant host along 
stream margins or in low moist areas in the 
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southeastern United States. In Illinois the 
cane occurs north of the Ohio River, extend- 
ing to some extent over the southern fourth 
of the state. Records of four species have 

been obtained in Illinois, and several other 
species may occur here. 

Key ro Spectres 

1. Yellow, orange, or brown, marked with 
black transverse lines or spots on nanerein 
Bs VS ae 2 

Color white, yellow, orange, or some shade 
of brown, ‘without black spots or lines 
on margin of vertex... . 5 

2. Vertex with a black wavy line on margin 
or just below; margin not white, bordered 
with dark lines. aeRO” 3 

Vertex margin white or pale, bordered with 
black lines above and below.... 4 

3. Vertex with a broad wavy line on margin, 
with four auaurate black spots above, 
fig. 3904. ; < 1. crumbi 

A heavy wavy ‘line below vertex margin, 
an interrupted black band above, com- 
posed of three narrowly connected 
triangular spots on either side, fig. 
SEORS 6 25 Boca tne ete 2. proprius 

4. Vertex with a broken line composed of 
four irregular triangular spots above 
margin, fig. 390E. Female seventh 
sternite, fig. 3907, deeply and roundedly 
excavated at middle. Male aedeagus, 
figs. 390, 3900, terminating in sharply 
pointed processes... ... 3. arundineus 

Vertex with a wavy line above the white 
margin, fig. 390C. Female seventh 
sternite, fig. 390/, appearing trilobate. 
Male aedeagus, figs. 390P, 3900, 
rounded, blunt at apex, dorsal process 
broad, serrate on truncate tip... 
Rtas tr: 4. marginellus 

5. Dorsum uniform in ‘color, deep orange in 
male, white in female... 5. nacreosus 

Dorsum not uniform in color; vertex 
orange yellow, margin paler; elytra 
smoky yellow, nervures pale 

.6. flavotinctus 

1. Arundanus crumbi (DeLong) 

Thamnotettix crumbi DeLong (1916, p. 81). 

Length 5.0-5.5 mm. Orange yellow, with 
a rather broad wavy line on anterior margin 
of vertex, fig. 3904, and four quadrate spots 
just above black, the central pair larger; 

vertex one-fourth longer at middle than next 

to eyes. Elytra yellowish, nervures orange 
yellow, wings smoky. Female seventh ster- 
nite, fig. 390K, broadly and angularly exca- 
vated, lateral angles produced and promi- 
nent. Male plates elongate, longer than com- 

bined basal width, gradually tapered from 
bases to blunt apexes. Aedeagus, figs. 390R, 
3908, with a long tapering ventral process 
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that is curved dorsally and anteriorly at 
apex, also a broad dorsal process, blunt at 
apex, extending dorsally from base of aedea- 

gus body and curved anteriorly. 

Common on d4rundinaria tecta in Tennes- 
see, crumbi should occur in southern Illinois. 

2. Arundanus proprius (DeLong) 

Thamnotettix proprius DeLong (1918b, p. 238). 

Length of male 4.5 
shermani Ball (1903, 

but with a more 

angled vertex, fig. 

mm. Resembling 

p. 230), in coloration 

strongly produced and 

390B. Vertex a little 
wider between eyes at base than median 
length; margin pale, bordered beneath by a 
uniform black band and above by a band 
composed of three large triangular spots on 

each side, the central pair of spots largest 

and decidedly separated. Male plates, fig. 

390M, long and narrow, bluntly pointed. 

Aedeagus in lateral view, fig. 390L, curved 

dorsally at apex and enlarged into a half 

spearhead, the enlarged portion on the 

caudal margin. Style with a short outwardly 
curved apical process. 

This species is known to occur in Ten- 

nessee only. 

3. Arundanus arundineus (DeLong) 

Thamnotettix arundineus DeLong (1926b, p. 
91). 
Length 4.5— 

with 
5.0 mm. Smoky brown, tinged 

orange. Vertex, fig. 3902, bluntly 
angled, almost one-fourth wider between 

eyes than length at middle; margin pale, 
bordered with brown below and with a 
broken brownish line above, the latter com- 
posed of four irregular triangular spots; 

two broad orange longitudinal bands arise 
near margin of vertex and extend across 

pronotum to basal angles of scutellum. 

Elytra smoky subhyaline, veins whitish. 
Female seventh sternite, fig. 390/, 

duced on either side to form a pair of 
broadly rounded lobes, between which the 
posterior margin is broadly and roundedly 

excavated more than half way to the base. 

Male valve, fig. 3900, broad, triangular, 
plates long and narrow, almost three times 

as long as valve and gradually tapering to 

pro- 

rather sharp apexes. Ventral process of 

aedeagus, fig. 390N, with an enlarged blunt 

rounded apex; dorsal portion slightly en 

larged at apex, truncate and with a serrate 

margin. 
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FLAVOTINCTUS NACREOSUS NACREOSUS FLAVOTINCTUS 

Fig. 390.—Arundanus, A-F, head and pronotum; G-K, female genitalia; L-W, male genitalia. 
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A common species on cane, drundinaria 

tecta, arundineus occurs in southern Illinois 

and Tennessee. 

Illinois Record.—ViENNA: June 14, 

1934, DeLong & Ross, 124, 109. 

4. Arundanus marginellus DeLong 

Arundanus: marginellus 
181). 

Length 5.0-5.5 mm. Tawny to grayish, 
tinged with orange. Vertex, fig. 390C, flat, 
bluntly angled, a little more than half as 

long at middle as width between eyes; mar- 
gin of vertex conspicuously white, bordered 

above by brownish wavy line and below by 

a fainter line. Pronotum marked with four 

conspicuous longitudinal orange stripes. El- 
ytra with pale veins. 

Female seventh sternite, fig. 390/, long, 

with prominent lateral angles, posterior 

margin indented on either side of a broad 
median rounded tooth, which is produced 

as far as the lateral angles and is bifid at 
apex. Male valve, fig. 390P, broad, obtusely 
angled; plates long, gradually tapering to 
narrow acute tips. Ventral portion of aedea- 

gus, fig. 390Q, broad, elongate, slightly en- 
larged just before apex, then terminating 

in a pair of long spinelike structures; dorsal 
portion composed of a long slender tapered 

spine. 

A common species on cane, drundinaria 

tecta, marginellus occurs in Illinois and 
Tennessee. 

Illinois Records.—Herop: July 6-11, 
1935, DeLong & Ross, 34, 12. KARNAK: 
Aug. 8, 1934, 19. THeses: July 11, 1935, 
DeLong & Ross, 6¢6,.139. VIENNA: 
savanna grasses, June 14, 1934, DeLong & 
Ross, 304, 162; July 10, 1935, DeLong 

& Ross, 46, 72. 

DeLong (19354, p. 

5. Arundanus nacreosus (Crumb) 

Chlorotettix nacreosus Crumb (1915, p. 196). 

Length 5.0-5.5 mm. With distinct sexual 
dimorphic coloration. Male deep orange, 

female uniformly white. Vertex, fig. 390D, 
obtusely angulate, one-half longer at middle 

than next to eye. Female seventh sternite, 
fig. 390G, twice as broad as long, with pos- 
terior margin excavated half way to base 

by a broad triangular notch, which is inter- 

rupted on either side of middle by a pair 

of rounded lobes, presenting the appearance 
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of three distinct notches. Male valve, fig. 

390U, convex anteriorly, rounded posteri- 
orly, two and one-half times as broad as 

long; plates longer than broad, tips round- 

ing. Aedeagus, fig. 3907, with a short broad 

blunt ventral portion and a pair of long 

slender bladelike structures comprising the 
dorsal portion. 

Very abundant on cane, Arundinaria 
tecta, this species occurs in the Mississippi 

and Ohio river valleys in southern Illinois. 
Illinois Records. —ELIzaspErHtTowN: 

June 25, 1932, Ross, Dozier, & Park, 12. 

Herop: Aug. 4, 1934, DeLong & Mohr, 
12; June 24, 1936, DeLong & Ross, 52, 

22. Karnak: Aug. 8, 1934, DeLong & 

Mohr, 16, 19. ViENNaA: June 14, 1934, 
DeLong & Ross, 544,192; July 29, 1934, 

DeLong & Ross, 164, 219. 

6. Arundanus flavotinctus (DeLong) 

Thamnotettix flavotinctus 
82). 

Leneth 5.5 mm. Yellowish, tinged with 

orange, margin paler than adjacent areas. 

Elytra smoky yellow, nervures pale. Vertex, 
fig. 390F, flat, a little wider between eyes at 

base than median length. Female seventh 

sternite, fig. 390H, with posterior margin 

broadly and angularly excavated half way 

to the base, bottom of excavation brownish. 

Male valve, fig. 390//', almost truncated, 

fitting in the concavity of the seventh ster- 

nite; plates rather short and broad, a spot 

near outer margin at base of each. Ventral 

portion of aedeagus, fig. 390/’, long, gradu- 

ally narrowed to acutely pointed upturned 
apex; dorsal portion broad, enlarged, and 

curved dorsally before blunt apex. 

Common on cane, drundinaria tecta, this 

species is found in the Mississippi River 

valley. 
Illinois Record.—ViENNa: 

1935, DeLong & Ross, 22. 

DeLong (1916, p. 

July 10, 

62. GRAMINELLA DeLong 

Graminella DeLong (1936a, p. 218). 

Individuals of this genus usually have a 
produced and bluntly angled vertex with a 

thin margin, angled with front. Venation 

simple, central anteapical cell long and con- 

stricted at middle; outer anteapical cell 

comparatively short. 
Individuals of the 14 known species of 
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the genus are comparatively small in size, 

3,5-4.5 mm., and so far as is known are all 

grass feeders. They are common in the 

fresh- and salt-water marshes of the eastern 

United States, occurring especially upon the 

grasses of the Spartina association. Six 

species have been taken in Illinois; some of 

them occur on the wet and dry prairies. 

Key ro SpEcIES 

1. Vertex, pronotum, and scutellum with 
broad longitudinal red stripes, fig. 391C 
DEP eee NE AI Ibs sop ole 1. aureovittata 

Without red longitudinal lines on vertex, 
pronotum, and scutellum............ 2 

2. Vertex marked with four marginal spots. . 

Vertex without black spots, sometimes 
with faint brownish markings........5 

3. Row of black spots on vertex continuing 
through ocelli along anterior margins 
of eyes to antennae...... 2. nigrifrons 

Row of black spots not continuing below 
the vertex margin; ocelli often pale, 
In GONSDIGUO LS Hie ea eater enna aan 4 

4. Length 4.5 mm. Spots on vertex large, 
conspicuous; female seventh sternite, 
fig. 391#3, with broad median sunken 
tooth; male plates, figs. 3916, 391£7, 
one-half longer than combined basal 
width, apexes pointed........ 3. fitchii 

Length not exceeding 4.0 mm. Paler in 
color; ocelli black, spots on vertex 
often faintly marked; female seventh 
sternite, fig. 391D3, concavely rounded, 
without tooth; male plates, fig. 391D6, 
as long as combined basal width...... 
ere URE PA egal ene Oy eA ePD Uae 4. pallidula 

5. Female seventh sternite, fig. 391B3, with 
prominent sunken tooth; apical portion 
of male aedeagus, figs. 39184, 391B5, 
concavely emarginate on ventral side 
before apex, and with a large black 
tooth on upper apical portion........ 
RNC AO Sie ES Rte eens Ua een re 5. mohri 

Female seventh sternite, fig. 39143, con- 
cavely rounded, without tooth; male 
aedeagus, figs. 39144, 39145, concave 
on dorsal surface, a small black tooth 
on ventral median portion. ..6. oquaka 

1. Graminella aureovittata (Sanders & 
DeLong) 

Thamnotettix aurecovittatus Sanders & DeLong 
(1920, p. 16). 
Length 4 mm. Yellowish or pale brown, 

ocelli black, a pair of small black triangular 
spots at apex of vertex; two broad bright 

red longitudinal bands extend across vertex, 

pronotum, and scutellum. Elytra brownish, 
with pale veins. Vertex, fig. 391C1, broadly 
rounded, one-fourth wider between eyes 
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than median length and only slightly pro- — 
duced before outer margins of eyes. : 

Female seventh sternite, fig. 391C3, 
rather deeply and roundedly excavated on 

median half of posterior margin, brown 
bordered; underlying sternite shows con- 
spicuously at lateral edges of seventh ster- 
nite. Male plates, fig. 39106, short and 
broad, rounded. Aedeagus, figs. 
391C5, in ventral view broadened at apex 

and narrowly notched; in lateral view 

tapered to a pointed apex. Style as in fig. - 
3912. 

This species occurs abundantly on the 
wet prairies in the Chicago area. It is 
recorded from Florida, Massachusetts, and 

Illinois. 

Illinois Records.—Oak Lawn: in lamp 

globe, Aug. 22, 1934, 14¢, 109; Aug. 23, — 
1934, Frison & Ross, 1 ¢ ; sand prairie, Aug. 
27, 1934, 19; Sept. 6, 1935, T. H. Frison, — 
1g. Sr. ANNE: July 20, 1934, DeLong & 
Ross, 19. Summit: July 17, 1935, DeLong — 
& Ross, 1¢, 32; Aug. 21, 1935, DeLong 
& Ross, 16,12. 

2. Graminella nigrifrons (Forbes) 

Cicadula nigrifrons Forbes (1885, p. 67). ; 
Thamnotettix perpunctata Van Duzee (18946, — 

pp. 200, 212). ; 

Length 2.54.0 mm. Yellowish green, 
marked with black spots. Vertex bluntly 

angled, one-third wider between eyes than — 

median length, with a row of black spots ~ 
on anterior margin extending down on to 
front next to eyes. Face almost black and — 

marked with irregular yellow spots. Elytra 

with pale nervures, these often bordered — 
with fuscous. 

Female seventh sternite emarginate pos- — 
teriorly. Male plates short, broad at base, — 
and narrowed to acute apexes. 

rather rapidly narrowed on basal third to © 
a long slender dorsally curved apical por- 

tion, the apex of which is blunt and bent 
anteriorly. 

This is one of the most abundant and 
common of the grass-feeding species of leaf-— 
hoppers in the eastern half of the United — 
States. It can be found upon almost every — 
lawn, pasture, and meadow and upon almost 

every cultivated crop. 

Illinois Records.—Many males and fe-— 
males, taken May 11 to November 13, are 
from Albion, Algonquin, Alton, Anvil Rock, 

39104, — 

Aedeagus — 
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Fig. 391—Graminella. 1, head and pronotum; 2, style; 3, female seventh sternite; 4, ventral 

view of aedeagus; 5, lateral view of aedeagus; 6, male plate; 7, ventral view of male genitalia. 
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Anna, Apple River Canyon State Park, 

Barry, Bushnell, Cache, Cairo, Carbondale, 

Cave in Rock, Champaign, Cobden, Collins- 

ville, Danville, Decatur, Detroit, Dixon 

Springs, Dolson, Dongola, Du Quoin, East 

Cape Girardeau, Eichorn, Elizabethtown, 

Evergreen Park, Fulton, Geff, Giant City, 

Gibsonia, Golconda, Grafton, Gulfport, 
Harrisburg, Havana, Herod, High Knob, 

Hillsboro, Horseshoe Lake, Kampsville, 

Kankakee, Karnak, Lawrenceville, Lincoln, 

Luther, Marshall, McHenry, Meredosia, 

Metropolis, Mokena, Momence, Mount 

Carmel, Muncie, Norris City, Oak Lawn, 

Oakwood, Ogden, Olive Branch, Oquawka, 
Pike, Port Byron, Princeton, Pulaski, Put- 

nam, Quincy, St. Anne, St. Joseph, Seymour, 
Shawneetown, Sparta, Sugar Grove, Tem- 

ple Hill, Thomson, Urbana, Ursa, Vandalia, 

Vienna, Villa Ridge, Volo, Warsaw, Wat- 
son, West Union, White Pines Forest State 

Park, Wolf Lake, and Zion. 

3. Graminella fitchii (Van Duzee) 

Thamnotettix fitchit Van Duzee (1890a, p. 
1'SSNe 

Length 4.5 mm. Yellowish green, with 
four black spots above margin of vertex, a 

round one next to each ocellus and a pair 

of triangular spots just back of apex; vertex 

bluntly angled, slightly wider between eyes 
than median length. Elytra with pale veins. 

Female seventh sternite, fig. 39143, 

roundedly excavated on either side of a 
median slightly produced broad sunken 

tooth; black markings of posterior margin 

causing it to appear more deeply notched. 

Male plates, figs. 391E6, 391E7, long, 
gradually and concavely tapered to bluntly 
pointed apexes; valve with a pair of proc- 

esses at apex. Aedeagus in ventral view, 

fig. 391E4, broad, slightly constricted at 
middle, enlarged on apical third, then 

tapered to a pair of laterally directed pointed 

apical processes that are formed by a deep 

narrow median incision; in lateral view, 

aedeagus, fig. 3915, broad at base, nar- 

rowed near apex, then apparently enlarged 

by the curling of the apex. Style as in fig. 
391F2. 

This is the most common species of the 

genus and has been found throughout IIli- 

Distributed through the eastern states 

and west to Kansas, it occurs in abundance 

in fresh-water marshes and 

nois. 

swamps, on 
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rank growths of grasses, and on the moist — 
prairies. 

Illinois Records.—Many males and fe-— 
males, taken May 20 to October 5, are from — 

Algonquin, Alton, Antioch, Apple River 
Canyon State Park, Beach, Detroit, Dixon — 
Springs, Dolson, Dorsal! Elgin, Fern Cliff, % 
Fountain Bluff, Fox Lake, Fulton, Geff 

Grafton, Grand Detour, Gulfport, Hamil- Fs 

ton, Hanover, Havana, Herod, Homer, 

Karnak, Keithsburg, Momence, Monticello, 

Muncie, Newton, Norris, Oak Lawn, Olive 

Branch, Oquawka, Princeton, Putnam, 

Quincy, Rock Island, Shefheld, Spring 

Valley, Starved Rock State Park, Sugar 
Grove, Summit, Sumner, Temple Hill, 

Urbana, Vienna, Volo, Waltersburg, White — : 
Heath, Wilmington, and Zion. me 

4. Graminella pallidula (Osborn) 

Thamnotettix pallidulus Osborn (1898, p. 245). 

Length 4 mm. Pale yellow, with six black 
spots on or above margin of vertex, middle 
pair sometimes obsolete, the outer pair on — 

margin anterior to eyes. Vertex, fig. 391D1, ~ 

bluntly and roundedly angled, one and one- 

half times as wide between eyes at base as 
length at middle. Elytra pale brown or P: 
tawny, nervures paler. ep 

Female seventh sternite, fig. 391D3, witht Sy 
posterior margin broadly and deeply exca- 
vated, bearing an obtuse tooth at its apex. 
Male plates, fig. 391D6, convexly narrowed 
to acute apexes. Styles, fig. 391D2, broad, 
with two anterior processes, which are di- 

rected outwardly. Aedeagus in ventral view, 

fig. 391D4, tapered to bluntly rounded apex; 
in lateral view, fig. 391D5, broad at base, 
tapered to a very narrow neck just before 

a rounded bulbous apex. 

This species occurs on prairie grasses and 
is known only from Illinois and Iowa. 

Illinois Records. — EVERGREEN PARK: © 
Aug. 23, 1934, DeLong & Ross, 12. 

Havana: Aug. 8, 1934, Frison & Mohr, © 

Ler, a 

5. Graminella mohri DeLong 

Graminella mohri DeLong (1937c, p. 50). 

Length 4 mm. Yellowish, unmarked. 
Vertex, fig. 391B1, bluntly angled, about © 
one-third wider between eyes than length — 

at middle. Female seventh sternite, fig. 

391B3, shallowly, roundedly excavated on 
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either side of a broad rounded median tooth; 
central half of segment brownish. Male 

plates, fig. 391B6, short and broad, gradu- 
ally narrowed to blunt apexes. Styles, fig. 

391B2, rather narrow, each with a long 
basal process. Aedeagus in ventral view, 

fig. 391B4, broad at base, slightly tapered 
to apical third, then enlarged; apex bearing 
a broad deep V-shaped notch, on either side 
ot which is a blunt pointed apical process 
that is abruptly set off from body of aedea- 

gus at base; in lateral view, the apical por- 
tion of aedeagus, fig. 391B5, constricted at 

base on ventral side, then enlarged; apex 

broadly rounded, a large black spine on 
anterior apical margin. 

This is a common species of the sand 

prairies and is common along the Great 
Lakes and in the upper Mississippi River 
valley. It is recorded from Pennsylvania, 
Illinois, and Kansas. 

Illinois Records—Many males and fe- 
males, taken June 26 to August 22, are from 
Alton, Beach, Fulton, Hanover, Mahomet, 

Thomson, Waukegan, and Zion. 

6. Graminella oquaka DeLong 

Graminella oquaka DeLong (1937c, p. 51). 

Length 4 mm. Pale yellow, with black 
ocelli and indications of four very pale spots 

on margin of vertex; vertex, fig. 39141, 
bluntly angled, about one-third wider be- 
tween eyes than length at middle. 

Female seventh sternite, fig. 39143, with 

central half of posterior margin broadly and 
roundedly excavated about one-fourth the 
distance to base, at the apex of which is a 
slightly produced broad median tooth. Male 
plates, fig. 39146, rather short, broad at 

bases, gradually narrowed to acute apexes. 
Each style, fig. 39142, broad, the apical proc- 
ess long, curved outwardly. Aedeagus in 
ventral view, fig. 39144, rather broad, 

slightly broader on apical third; apex 
broadly, deeply excavated by a U-shaped 
notch forming two narrow pointed apical 
processes that are broadened toward base 

and abruptly set off from body of aedeagus; 
in lateral view, fig. 39145, the apical third 
is broadened, rounded on ventral surface; 
apex bluntly rounded, a black tooth on 

median ventral portion. 

Known only from Illinois, this species 
occurs on bunch grass on the sand prairies 
of the upper Mississippi River valley. 
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Illinois Records.—Hanover: Aug. 22, 
1935, DeLong & Ross, 12. OauAWwKA: 
July 3, 1934, DeLong & Ross, 88, 72. 
THOMSON: June 30, 1935, DeLong & Ross, 
34, 12. Zion: July 25, 1934, Frison & 
DeLong, 62. 

63. AMBLYSELLUS Sleesman 

Amblysellus Sleesman (1930, p. 131). 

Vertex produced, almost right angled, 
wider between eyes than length at middle. 
Front broad at apex, triangular, clypeus 
long. Elytra short and broad. Pronotum 
with a shiny band on front half. 

Only one species has been placed in this 
genus. 

1. Amblysellus curtisii (Fitch) 

Amblycephalus curtisii Fitch (1851, p. 61). 
Jassus nervatus Provancher (1872, p. 378). 

Length 3.5 mm. Small, greenish yellow, 
with black markings. Vertex, fig. 3974, 
sharply angled, as long as width between 
eyes; a pair of small black spots on apex, 

a pair of large shiny black spots between 

these and a little in front of eyes. Anterior 
portion of pronotum produced between the 

eyes, shiny black, posterior portion greenish 
yellow, narrowly margined with fuscous 
posteriorly. Elytra brown, the margins and 
nervures greenish yellow. 

Female seventh sternite, fig. 397B, with 
lateral margins arising near base and pro- 

duced to posterior margin, which is slightly 

excavated on either side of a short rounded 

median lobe; lobes of underlying membrane 
visible at either side. Male plates, fig. 3984, 

as long as combined basal width, gradually 
narrowed to acutely pointed apexes. Aedea- 
gus as in fig. 398B. 

This is a common species in bluegrass 

meadows and pastures, also on small grains 

and legumes in Illinois. It occurs in the 

northeastern states, Tennessee, and in many 

parts of the Middle West. 

Illinois Records.—Many males and fe- 
males, taken June 2 to November 29, are 

from Algonquin, Antioch, Apple River Can- 

yon State Park, Bloomington, Carbondale, 

Champaign, Dolson, Fox Lake, Galena, 

Ingleside, Kankakee, New Milford, Oak- 
wood, Pecatonica, Rock Island, Rockton, 

Urbana, White Heath, White Pines Forest 

State Park, and Wilmington. 



64. UNOKA Lawson 

Unoka Lawson (1928, p. 456). 

Fig. 225. Related to Driotura, but with 

vertex more angularly produced, almost as 

long as basal width, and with sloping vertex 

more broadly rounded to front. The prono- 

tum is slightly longer than vertex. The 

brachypterous elytra extend to the pygofers, 

and the macropterous wings extend beyond 

the tip of the abdomen, forming three ante- 

apical cells, which are distinct in both forms 

of elytra; apical cells absent in brachypter- 

ous form. 
Only one species, ornata, is known in this 

genus, and it has not been recorded for 

Illinois. However, several species of leaf- 

hoppers with western distribution similar to 

ornata have been taken on the sand prairies 

in Illinois along the Mississippi River, and 
it may be collected at some future time in 

the western portion of the state. 

1. Unoka ornata (Gillette) 

Athysanus ornatus Gillette (18984, p. 29). 

Length 2-3 mm. Vertex bluntly angled, 
wider between eyes than median length, and 
broadly rounded with front. Pronotum two 
and one-half times as wide as long and 
slightly longer than vertex. Elytra reaching 

to pygofers in brachypterous form and pro- 
duced- beyond abdomen in macropterous 

form. Face, vertex, pronotum, and scutel- 

lum black. Posterior two-thirds of prono- 
tum and apex of scutellum yellow. Elytra 
milky white, with three black transverse 

bands: a narrow basal one, a wider median 

one, and a wide apical one; in brachypterous 
specimens the apical black band covers the 

apexes of the elytra; in macropterous speci- 
mens, fig. 225, there is white coloration be- 

yond the apical black band. 

Female seventh sternite with posterior 

border broadly emarginate, emargination 

with two small rounded median teeth. Male 

valve long, angled at apex; plates elongate, 

triangular, exceeding pygofers, slightly and 

concavely rounded to acute tips. 

This species occurs in Kansas and 
Nebraska on short grasses. 

65. UNERUS DeLong 

Unerus DeLong (1936a, p. 219). 

Closely related to Deltocephalus. The 
general appearance is deltocephaloid but it 
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differs from the species of Deltocephalus by 
having only one crossvein between the two 
sectors instead of two crossveins. The 

vertex is bluntly angled and rounded to 
front, without a prominent margin. The 
genitalia are similar to those of Delto- — 
cephalus. A single species, colonus, is recog- 

nized for this genus. : 

1. Unerus colonus (Uhler) 

Deltocephalus colonus Uhler (1895, p. 80). 
Deltocephalus comatus Ball (1900c, p. 343). 
Athysanus villicus Crumb (1915, p. 194). 

Length 2.5-3.0 mm. Yellowish, with two — 
large round black spots on anterior margin 
of the vertex and two dark points at apex. — 
Vertex as long as basal width. Front yel- 
low, tinged with orange. Pronotum yellow; 
a transverse band on the anterior margin 
and a broad one on the posterior margin — 
orange. Elytra yellowish hyaline. Abdomen — 
orange above, venter pale. Female seventh 
sternite emarginate posteriorly, emargina- — 

tion with a small median tooth. Male plates — 
gradually narrowed to acute tips. xs 

This is a common meadow and pasture 
species in the eastern United States. * 

Illinois Records.—Cave 1n Rock: Oct. — 
2, 1934, Frison & Ross, 66, 72; July 9, © 
1935, Ross & DeLong, 16, 12. Dixon — 
Sprincs: July 29, 1934, DeLong & Mohr, ~ 
19. Ercuorn: June 13, 1934, DeLong & — 
Ross, 22. Goxconpa: Sept. 4, 1924, T. H. 

Frison, 19. VIENNA: on grass, June 14, — 
1934, DeLong & Ross, 48, 12; Aug. 3, — 

1934, DeLong & Mohr, 144,49. ; 

66. GILLETTIELLA Osborn 

Gilletticlla Osborn (1930, p. 689). 

Figs. 210, 2334. This genus is character- 
ized by a head that appears conical; elytra 
short, and ovipositor long in the female. 

Three species are at present placed in this” 
genus, none of which has been collected in ~ 
or recorded for Illinois. However, since — 

they occur in states just west of Illinois, at ~ 

least one species may be found in the short 
grass areas of the state. q 

1. Gillettiella atropuncta (Gillette) 

Deltocephalus atropunctus Gillette (18984, p. 
28). 

Length of male 2 mm.; female 4 mm 
Small, with a produced vertex that bears 
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a black spot at apex. Vertex sharply pro- 
duced, margins rounded to front, about 

twice as long at middle as basal width be- 
tween eyes. Color dull gray, with a black 
spot at apex of vertex. Pronotum with a 
transverse row of dark spots anteriorly. 

Female seventh sternite with the posterior 
margin rounded to small lateral processes, 

margin slightly excavated between lateral 
processes on either side of a broad rounded 
middle portion, which is produced the length 
of lateral processes. Male pygofers with 
apexes broadly rounded. Valve as long as 
preceding segment, apex sharply angled. 

Plates broad at bases, inner margins con- 
tiguous, outer margins rounded to sharp 
apexes medially. Each style narrowed on 

outer third; aedeagus long and slender, in 
lateral view bent dorsally into a semicircle. 

This species has been recorded from Kan- 

sas, Nebraska, Colorado, and Texas. 

67. STIRELLUS Osborn & Ball 

Stirellus Osborn & Ball (1902, p. 250). 

Vertex conically produced, narrow, longer 

at middle than width between eyes, disc 

convex, sloping, and merging with front. 

Elytra short and broad, venation simple. 
Ovipositor exceeding pygofers. 
Thomas (1933) and subsequent authors 

recorded seven species and two varieties of 
Stirellus for the United States, and two 

of these occur in Illinois. 

Key tro SpeEcIEs 

Vertex, fig. 3954, greenish, with apex broadly 
black; elytra greenish yellow, striped with 
DELS 2 Ls beta ee 1. bicolor 

Vertex, fig. 3964, brown, with four spots 
arranged in two pairs, one pair posterior to 
the others, the anterior pair larger and some- 
times confluent; elytra brownish, not striped 

.2. obtutus 

1. Stirellus bicolor (Van Duzee) 

Athysanus bicolor Van Duzee (18924, p. 114). 
Deltocephalus virgulatus Uhler (1895, p. 78). 

Length 3.0-3.5 mm. Small, color quite 
variable, usually greenish yellow, marked 

with black. Vertex, fig. 3954, acutely and 
conically pointed, as long at middle as width 
between eyes. Vertex with a pair of black 
spots before middle, often confluent and 

covering anterior half. Pronotum with a 
dark band on anterior portion, often extend- 

ing across base of elytra. Elytra each with 

DeELonG: LEAFHOPPERS OF ILLINOIS 269 

claval suture, margins of suture, and apical 

margin dark fuscous, in male often entirely 
fuscous; nervures indistinct. Female sev- 

enth sternite, fig. 395B, with posterior mar- 
gin broadly and shallowly concave. Male 
plates, fig. 400, short, narrowed to broad 

blunt apexes, which are about half as wide 
as bases. 

This is a common meadow _ species 
throughout the state and is frequently found 
upon clover, alfalfa, and other crops. It is 
widely distributed in the eastern and mid- 

dle western parts of the United States. 

Illinois Records—Many males and fe- 
males, taken June 14 to October 2, are from 

Albion, Alton, Alto Pass, Anna, Brown- 
field, Carbondale, Cave in Rock, Cobden, 

Dixon Springs, Dongola, Dubois, Elizabeth- 
town, Fern Cliff, Fountain Bluff, Gibsonia, 

Grafton, Grand Tower, Harrisburg, Ha- 

vana, Herod, Jonesboro, Karnak, Luther, 

Makanda, Marshall, Metropolis, Oakwood, 

Odin, Shawneetown, Temple Hill, Thebes. 

Urbana, Vienna, and Wolf Lake. 

2. Stirellus obtutus (Van Duzee) 

Athysanus obtutus Van Duzee (18924, p. 115). 

Length 3.0-3.5 mm. Brownish, with four 

spots on disc of vertex. Vertex, fig. 3964, 

as long at middle as basal width between 
eyes, with four spots between eyes, the an- 

terior pair darker and usually larger than 
the posterior pair. Pronotum with a row 

of brownish spots on anterior margin often 
confluent. Elytra brownish subhyaline, ner- 

vures pale. Female seventh sternite, fig. 
396B, with posterior margin broadly, shal- 
lowly excavated. Male plates, fig. 399, con- 
vexly rounded to broad blunt apexes, which 

are about half as wide as basal width. 

Although southern in distribution, this 
is a common species upon grasses in most 

parts of Illinois. It is abundant in meadows 

and pastures and upon cultivated crops of 

many types. 

Illinois Records.—Many males and fe- 
males, taken April 16 to December 4, are 

from Anvil Rock, Carbondale, Carmi, Cave 

in Rock, Centralia, Clay City, Cobden, 
Dixon Springs, Dolson, Dongola, Dubois, 

East Cape Girardeau, Elizabeth, Fern 

Cliff, Gibsonia, Golconda, Hardin, Heaths- 

ville, Herod, Karbers Ridge, Marshall, 

Mounds, Murphysboro, Norris City, St. 
Anne, Shawneetown, Urbana, Vienna, Wat- 

son, and Wolf Lake. 
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Fig. 392.—Commellus comma. 

68. COMMELLUS Osborn & Ball 

Commellus Osborn & Ball (1902, p. 245). 

Fig. 392. Form broad and stout. Vertex 
flattened above, produced in front of eyes, 
acutely angled with front. Elytra of two 
forms shorter or decidedly longer than 
abdomen. Second cross nervure often 
present. 

Four species have been placed in this 

genus, and all are prairie forms. Two of 

them have been found in Illinois. 

Key To SPECIES 

Elytra marked with four distinct, separate 
stripes; two stripes on pronotum, fig. 3944, 
fused to form stripe on clavus ..1. comma 

Elytra marked with eight distinct and separate 
stripes; two stripes on pronotum, fig. 3934, 
forming two separate narrower stripes on 
Clavius, ).i:.2 <4012 wane ote eee 2. colon 

A, head and pronotum; B, female genitalia. 

Fig. 393—Commellus colon. 
Fig. 394—Commellus comma. 

Fig. 395.—Stirellus bicolor. 

Fig. 396.—Stirellus obtutus. 
Fig. 397.—Amblysellus curtisii. 

+) 

we 
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- } T ¥ 7 - 1. Commellus comma (Van Duzee) Vertex, fig. 3944, obtusely angulate, two- 
thirds as long as basal width between eyes: y > * 5 ‘ r Athysanus comma Van Duzee (1892b, p, 114). four black spots on anterior margin extend- 

Fig. 392. Length 4.5-5.0 mm. Broad, ing onto face: a pair of black spots at base 
stout, creamy white, marked with brown. of vertex. Pronotum and scutellum with 

Male genitalia. 4, ventral aspect; B, lateral aspect. 

Fig. 398—A mblysellus curtisit. Fig. 400.—Stirellus bicolor. 

Fig. 399.—Stirellus obtutus. Fig. 401—Commellus comma. 

Fig. 402—Commellus colon. 
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four parallel longitudinal stripes. Elytra 

creamy white, the two bands from prono- 

tum coalescing and extending across each 

clavus; a broad brown band on claval suture 

and a narrower band on inner branch of 

first sector. Female seventh sternite, fig. 

394B, with prominent posterior angles, be- 

tween which the posterior margin is deeply, 

concavely excavated with a shallow black- 

margined incision at apex. Male plates, fig. 

401, narrowed at apex to about half their 

basal width; apexes broad and blunt. 

This is a middle western and northeast- 

ern species, and in Illinois occurs in the 

same association as Dorycephalus platyrhyn- 

chus. It is reported by Osborn & Ball 

(1897) as occurring on Elymus canadensis, 

but has not been definitely associated with 

this species of plant in Illinois. 

Illinois Records—Decarur: June 29, 
1935, Frison & Mohr, 194, 149. GALENA: 

July 10, 1934, DeLong & Ross, 22. Litty: 
June 11, 1914, 12. Sr. JosepH: June 27, 
1915, 12. Western Sprincs: Aug. 16, 

1936, 19. Zion: July 25, 1934, H. H. 

Ross, 1@. 

2. Commellus colon (Osborn & Ball) 

Athysanus colon Osborn & Ball (1897, p. 223). 

Length 4.5-5.0 mm. Pale, resembling 

comma but with: more dark stripes on the 
elytra. Vertex, fig. 3934, two-thirds as 

long as width between eyes. Vertex, prono- 

tum, and scutellum with spots and stripes 
as in comma. Each elytron with eight brown- 

ish stripes as follows: three on clavus, two 

of which are continuous with stripes on 

pronotum and scutellum, one on commis- 

sural line, and four on disc of elytron. 

Female seventh sternite, fig. 393B, with 
posterior margin deeply and angularly exca- 
vated, black margined at apex. Male plates, 

fig. 402, short, broad, narrowed to about 

half their basal width at apexes, which are 

broadly rounded. 
This is a distinctly marked species, and 

the eight stripes on the elytra and the char- 

acters of the internal male genitalia serve 
to separate it from comma. A prairie species 

that occurs on Stipa spartea, colon is known 

to occur only in the states of lowa, Minne- 
sota, and Illinois. 

Illinois Records.—E cin: prairie hill, 
Aug. 10, 1945, Ross & Sanderson, 126,72; 
Aug. 1, 1944, Ross & Sommerman, 29. 
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69. DORATURA Sahlberg 

Doratura Sahlberg (1871, p. 291). : 

Fig. 240. The vertex is rounded, shorter — 
at middle than width between eyes. The 
anterior margin of vertex is rather sharply — 
angled, slightly overhanging the front; 
slightly depressed just behind the middle of 
disc of vertex. The ovipositor is long and — 
slender. ‘ 

One species of this genus is known to 
have been imported from Europe and is 
well established in Wisconsin. 

1. Doratura stylata (Boheman) 

Athysanus stylatus Boheman (1847, p. 31). 

Length 3.5-4.0 mm. ‘Gray to brownish, 

with three conspicuous black spots on an- — 
terior margin of vertex. Vertex broadly 
rounded, produced at middle, more than — 

half as long at middle as basal width be- 
tween the eyes, longer than pronotum. Ely- — 
tra short, leaving most of abdomen exposed. — 
Dorsal portion of abdominal segments with 

a series of spots or dots that usually form 
longitudinal rows. Face pale, marked with — 
two rather broad conspicuous transverse — 

black bands. Female seventh sternite broad, 
with posterior margin truncate, not pro-— 

duced. Ovipositor long, slender, decidedly — 

longer than pygofers. Male plates short, — 
rather broad, rounded. : 

This species has not been collected in 
Illinois. 

70. DRIOTURA Osborn & Ball 

Driotura Osborn & Ball (1898, p. 87). 

Fig. 403. Head short, transverse, almost — 
parallel margined, obtusely conical. Eyes — 
large, face short and broad. Pronotum 

short, transversely striate posteriorly. Ely- 
tra coarsely rugose, short, extending either 
to second abdominal segment only or almost — 
to end of abdomen. s 

The members of this genus are grass- 
feeding species and are found in pastures — 

or prairie habitats. Three species and three — 
varieties are known for the United States. — 
Three of these have been taken in Illinois, — 
and one other may occur here. : 

Key ro SPECIES 

1. Black, reddish brown, or in part tawny 
yellow. 4.55 coeo3 nein se tena er 2 



June, 1948 

Gray, vertex and pronotum marked with 

Rie cheers = rau 3. gammaroides var. fulva 
Vertex and pronotum black........ 3 

3. Shiny black, without definite pale mark- 
ings.................2. gammaroides 

Black, with elytra and last two or three 
segments of abdomen tawny yellow. . 
tas ee 4. gammaroides var. flava 

1. Driotura robusta Osborn & Ball 

Driotura robusta Osborn & Ball (1898, p. 87). 

Length 2.75-3.5 mm. Small, robust, gray, 
with light bands on pronotum. Vertex short, 
transverse, almost parallel margined, twice 

as wide as long; a median longitudinal line, 

two spots on disc, a band between vertex 

and front, and a stripe on base with white 
lines extending forward from it along the 
eyes. Face with a black band near clypeus, 
pale above, with dark arcs. Pronotum with 

anterior third black, white posteriorly, 
often bordered with black on lateral mar- 
gins. Elytra black, with nervures and 
ramose lines connecting them light. Light 

colored specimens almost white. 
Female seventh sternite slightly emargi- 

nate posteriorly. Male plates with inner 

margins rounded, outer edges emarginate, 
apexes obtuse, widely separated. 

This species occurs on small grasses and 
is frequently found in certain meadow or 
prairie habitats. It is recorded from the 

Middle West, but is not yet known from 
Illinois. 

2. Driotura gammaroides (Van Duzee) 

Athysanus gammaroides Van Duzee (18946, 
p. 209). 

Fig. 403. Length 3-4 mm. Short, black, 
robust, with long or short elytra. Vertex 
bluntly conical, twice as wide as long; usu- 
ally glossy black, often with scattered red- 

dish-brown markings. Legs and spines often 
reddish brown. Female seventh sternite 

broadly and convexly rounded. Male plates 
with outer margins convexly rounded to 

bluntly pointed apexes. 
This is a common grass-feeding species 

in meadows and pastures east of the Rocky 
Mountains. 

Illinois Records——Many males and fe- 
males, taken April 10 to September 27, are 

from Adair, Alsip, Alton, Barry, Beach, 
Carlinville, Cave in Rock, Danville, Dar- 
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win, Dolson, Dongola, Dubois, Effingham, 
Eichorn, Elizabethtown, Evergreen Park, 
Grafton, Golconda, Havana, Karnak, Kin- 

Fig. 403.—Driotura gammaroides. 

mundy, Marshall, Metropolis, Mozier, 
Muncie, - Niota, Oak Lawn, Oquawka, 

Parker, Pulaski, Shawneetown, Summit, 

Thebes, Thomson, Ursa, Vienna, and Zion. 

3. Driotura gammaroides var. fulva Ball 

Driotura gammaroides var. fulva Ball (1903, 
p- 231). 

The coloration of this variety is reddish 
brown on vertex, pronotum, the last two 

segments of abdomen, pygofers, and ventral 
surface. The elytra and the remainder of 
the abdominal segments are almost uniform 

dark brown. 
This variety is found in fewer numbers 

but in the same habitat as typical gammar- 
oides. 

Illinois Reeords.—DoncoLa: Aug. 22, 
1916, 19. Dusois: Aug. 9, 1917, 18,19. 

Merropotts: Aug. 20, 1916, 24, 19. 

Mozier: July 28, 1936, Mohr & Burks, 3 4 

19... Muncie: cattail bog, Aug. 20, 1936, 
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B. D. Burks, 14. Nutora: dry bog, July 
28, 1936, Mohr & Burks, 19. Ursa: July 

29, 1936, Mohr & Burks, 12. 

4, Driotura gammaroides var. flava 

Osborn & Ball 

Driotura gammaroides var. flava Osborn & 
Ball (1898, p. 90). 
Vertex, pronotum, and basal portion of 

abdomen black. The elytra and last two or 

three segments of abdomen yellow. 
This variety occurs in the same habitats 

and in association with typical gammaroides 

and var. fulva. 
Illinois Records——Males and females, 

taken June 21 to August 23, are from Barry, 

Dubois, Evergreen Park, Kinmundy, 

Metropolis, Oak Lawn, Oquawka, Parker, 

Thomson, Vienna, and Zion. 

71. ATHYSANELLA Baker 

Athysanella Baker (1898c, p. 185). 
Nephotettix Matsumura (1902, p. 378). 

Fig. 237. Head wider than pronotum, 
vertex somewhat produced, obtusely angu- 
late, rounded to front, somewhat depressed 

on disc. Each hind tibia in male with or 
without strong spine at apex; spine, if pres- 

ent, about half as long as first tarsal seg- 
ment. 

Ball & Beamer (1940) recorded 45 
species of Athysanella, including the sub- 
genus Amphipyga, from the United States. 

Most species of this group are distributed 
from Kansas west to California, but two 

species of Amphipyga are known to occur in 

Illinois, and at least one Athysanella may 

occur here. 

Key To SpeEcrIEs 

1. Each hind tibia of male with spur at apex 
Ba Tee Meda se Pars diaeren einen 1. robusta 

Each hind tibia of male without apical 
S Pulau cst ch ee aa ete 

2: Miales' al\),ai: xn ak eh charlene eae eee 3 
Femalesio: Nac can aes eee 4 

3. Plates, fig. 404.4, longer than wide, sinuate 
on sides; elytra marked with faint lines 

Sirs Aaa te 2. acuticauda 
Plates, fig. 404B, wider than long, an- 

gled on sides; elytra marked with broad 
SEN Pesta Cece Sea eee 

deh ong eaten Mee a 3. balli 
4, Seventh sternite broadly emarginate or 

subtruncate on posterior margin, some- 
times indented at middle, and with a 
broad median longitudinal dark band 
Boe Se. cer wbasid wie Aint reon a 2. acuticauda 

History SurvVEY BULLETIN V ol. 24, Art.2— 

Seventh sternite broadly rounded or sub- 
truncate on posterior margin, distinctly 
emarginate on inside of lateral angles, — 
and with a very narrow posterior mar- — 
ginal’ dark) band:).. jose 3. balli 

1. Athysanella robusta Baker 

Athysanella robusta Baker (1898c, p. 187). 

Length 3.0-3.75 mm. Pale gray, with 
two shiny black spots near the eyes, also 
brown spots at apex of vertex and on the ~ 
disc. Pronotum with three pairs of black — 
dots near the front margin. Elytra with 
veins whitish, cells somewhat infuscated. 

Abdomen striped. Female seventh sternite — 
deeply excavated, median lobe about half 
as long as lateral lobes. Male pygofers 
rounded, subangulate on posterior borders. — 
Plates short, half as long as pygofers, di- 
vergent, rounded posteriorly. Styles elon- 
gate, each with two long widely separated 
spurs curved at tips. 

Although this species has not been col- 
lected in Illinois, it occurs in Iowa and ~ 

Nebraska and will probably be found in the 

western or northwestern part of the state. 

Subgenus Amphipyga Osborn 

Amphipyga Osborn (1928, p. 289). 

Vertex short, rounded or slightly angu- 
late, usually with two conspicuous black — 

spots or lines between the ocelli. Males 

without tibial spurs. Female ovipositor 
extremely long, extended beyond pygofers. — 
Male pygofers inflated or elongate. 

Most of the species of this subgenus are 
western and only two are known to occur 
in Illinois. They live on very short grasses 
and are found abundantly in the plains or 
short-grass region, or on the short grasses — 
of the barren-appearing sandy plains. 

2. Athysanella (Amphipyga) acuticauda 
Baker 

Athysanella acuticauda Baker (1898c, p. 187). 

Length 3-4 mm. Dull greenish to brown- 
ish, robust. Vertex blunt, angularly or 
roundedly produced, with a pair of large — 

round black spots extending to front, and 
with a spot on middle of front visible from 
above. Elytra usually short, covering only 
basal two or three segments of abdomen, — 
occasionally reaching almost to tip of abdo- 
men; elytra often striped with brown, abdo- 

men marked with brownish spots and darker 
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A B 

Fig. 404.—A thysanella, 

acuticauda; B, balli. 
male plates. 4, 

areas. Female seventh sternite emarginate 
posteriorly on either side of a slightly pro- 
duced broad median lobe. Male plates, fig. 
4044, short and broad, divergent, notched 

on outer margins, apexes bluntly pointed. 
A common species in dry upland pastures 

and prairie habitats, acuticauda is the most 

common and widely distributed of all the 
species of the subgenus. It occurs from 
Maine to Colorado and Montana. 

Illinois Records.—Many males and fe- 
males, taken May 10 to August 28, are 

from Apple River Canyon State Park, Ever- 
green Park, Galena, Grand Detour, St. 

Anne, Volo, Warren, Wauconda, and Zion. 

3. Athysanella (Amphipyga) balli 

(Osborn) 

Amphipyga balli Osborn (1928, p. 289). 

Length 3 mm. Light gray, resembling 

acuticauda in form and size. Vertex broad, 

slightly angled and as long as pronotum, 
with a round black spot on each side of apex 
extending to front, and with a small black 

dot at apex. Elytra dark brown, veins white 

so that elytra appear longitudinally striped. 
Female seventh sternite truncate or slightly 
sinuate. Male plates, fig. 404B, short trian- 
gular, sinuate on inner margins, apexes blunt. 

This species has been taken in prairie 
habitats and in barren sandy areas on sparse 
patches of short grass. It occurs also on dry 
upland pastures and in meadows. It was 
previously recorded from Iowa and Ohio. 

Illinois Record—Atton: June 27, 
1934, DeLong & Ross, 102. 

72. EXITIANUS Ball 

Exitianus Ball (1929, p. 5). 

Fig. 216. Characterized by a bluntly 
angled vertex, convex between eyes, anterior 

margin rounded to front, and front not in- 
flated. Venation of elytra simple, apical 

cells much longer than broad; appendix of 
each elytron broad. Ovipositor extremely 
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long, acutely produced, greatly exceeding the 
slender pygofers. 

Only one of the two species of this genus 
is known to occur in Illinois. 

1. Exitianus obscurinervis (Stal) 

Thamnotettix obscurinervis Stal (1858, p. 293). 
Cicadula exitiosa Uhler (1880, p. 72). 
Athysanus miniaturatus Gibson (1919, p. 26). 

Length 3.5-5.0 mm. Variable in color 
and markings. Vertex obtusely angled, 
almost twice as wide at base as median 

length; vertex pale grayish white, often 

tinged with orange yellow; ocelli red, a pair 
of large round black spots on the margin, 

often a smaller one between these two, also 

two oblique dashes on basal angles, a trans- 

verse crescent mark between the anterior 

extremities and parallel to the anterior mar- 

gin. Pronotum with irregular black spots. 
Triangular spots in basal angles of scutel- 
lum brown. Elytra hyaline, nervures dark 
fuscous. 

Female seventh sternite, fig. 287C, with 

posterior margin subtruncate, slightly, con- 

vexly produced at middle. Male plates, fig. 
2874, long, narrow, gradually tapering 
outer margins slightly concave, tips acute, 
often divergent. Aedeagus as in fig. 287B. 

This is a very common and abundant 
species throughout the United States on 

several types of plants. It occurs especially 

on grasses, and attacks many cultivated 

crops, particularly small grains and legumes. 

Illinois Records——Many males and fe- 
males, taken May 7 to November 22, are 

from Alton, Anvil Rock, Bloomington, 

Bradley, Carman, Cave in Rock, Champaign, 
Chicago, Collinsville, Danville, Decatur, 
Dongola, Dubois, East Cape Girardeau, 

Evergreen Park, Fern Cliff, Gibsonia, Gol- 

conda, Grand Detour, Harrisburg, Havana, 

Herod, High Knob, Jonesboro, Mahomet, 
Marshall, Mason City, Mederosia, Metrop- 
olis, Monmouth, Moweaqua, Niota, Nor- 

ris City, Oak Lawn, Onarga, Oquawka, 

Palos Park, Port Byron, Quincy, Spring- 
field, Starved Rock State Park, Thomson, 

Topeka, Urbana, Vienna, Villa Ridge, Wat- 
son, White Heath, and Zion. 

73. EUSCELIS Brullé 

Euscelis Brullé (1832, p. 109). 

Body broad and robust. Vertex bluntly 
and conically produced, disc between eyes 
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convex, margin thick, rounded to front. 

Elytra broad, usually shorter than abdomen, 
second cross nervure often present, apical 

cells short and broad. 
Eight species of this genus are known 

for the United States, and two are recorded 

for Illinois. At least one other species may 

occur here. 

Key TO SPECIES 

1. Length not exceeding 4 mm. Each male 
plate, fig. 4074, truncate at apex; ex- 
cavation of female seventh sternite, fig. 
4054, with a prominent apical tooth... 
Gere te Bsn ae ee 1. relativus 

Length 5 mm. or more. Each male plate 
not truncate at apex; tooth in excava- 
tion of female seventh sternite, if 
present, very small 

2. Vertex, fig. 4058, broadly rounded, 
than half as long at middle as width 
between eyes. Each male plate, fig. 

SAHLBERGI 

Fig. 405.—Euscelis. A, female genitalia; B, 
head and pronotum, 
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SAHLBERGI 

Figs. 406-408.—Euscelis, male genitalia, 4, 
ventral aspect; B, lateral aspect. 

4084, with bluntly rounded apex; ex- 
cavation of female seventh sternite, fig. 
4054, angular and with a minute black 
tooth) sea tocke eee 2. sahlbergi 

Vertex, fig. 405B, obtusely angled, almost 
three-fourths as long at middle as width 
between eyes. Each male plate, fig. 
4064, with blunt divergent apex. Fe- 
male seventh sternite, fig. 4054, with 
basal margin of excavation broadly and 
roundedly produced....... 3. extrusus 

1. Euscelis relativus (Gillette & Baker) 

Athysanus relativus Gillette & Baker (1895, 
p. 93). 

Length 4 mm. Short, stout, pale brownish 
to straw colored, marked with fuscous. 

Vertex, fig. 405B, obtusely angled, a little 
more than half as long as basal width be- 
tween the eyes, often with a few irregular 
pale markings. Ocelli red. Elytra subhya- 

Ure eee 
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line, nervures indistinct. Female seventh 

‘sternite, fig. 4054, with lateral angles 

rounded to posterior margin, which is rather 

deeply and roundedly excavated; apex with 
a black acutely pointed tooth. Male plates, 
figs. 4074, 407B, about as long as com- 
‘bined basal width, narrowed to about half 
their width at apexes, which are broad and 

truncate. 
This is a grass-feeding species recorded 

from the northeastern states. It has been 
taken from timothy, and apparently its habi- 
tat conditions are quite similar to those of 

extrusus and sahlbergi. 

2. Euscelis sahlbergi (Reuter) 

Athysanus sahlbergi Reuter (1880, p. 220). 
ea deceptus Sanders & DeLong (1917, p. 

87). 

Length 5.5-6.0 mm. Yellowish, marked 
with brown. Vertex, fig. 405B, broadly 
rounded, more than twice as wide between 
eyes as median length; with irregular trans- 

verse brown markings. Ocelli red. Prono- 
tum and scutellum with irregular brown 
spots. Elytra dull yellow, with indistinct 
nervures and brownish markings. Female 

seventh sternite, fig. 4054, with lateral 
angles rounded to a broadly and angularly 
excavated posterior margin that bears at its 

apex a short median black tooth. Male 
plates, figs. 4084, 408B, broad, convexly 
rounded to blunt apexes. 

This species occurs in the New England 
states and west to South Dakota, and is 

found in fresh-water marshes. 
Illinois Records.—Des PLaAINEs: Sept. 

4, 1935, Frison & DeLong, 1¢. Fox Lake: 
June 26, 1936, Frison & DeLong, 22,12; 

June 30, 1935, DeLong & Ross, 1 é ; Aug. 

12, 1937, Ross, 3¢. Grays LAKE: June 
10, 1936, Ross & Burks, 1¢, 19. Oak 

Lawn: summer, 1934, at light, 19. Voto: 
in bog, June 11, 1936, Ross & Burks, 14. 
Zion: July 16, 1935, DeLong & Ross, 1°. 

3. Euscelis extrusus (Van Duzee) 

Athysanus extrusus Van Duzee (1893, p. 283). 

| Length 5-6 mm. Broad, stout, yellowish, 
with dark markings. Vertex, fig. 405B, 

obtusely angled, almost three-fourths as 
long as width between eyes, with a pair of 
oblique fuscous spots at apex and a trans- 

verse spindle-shaped spot between eyes. 
Pronotum and scutellum with irregular 
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markings. Elytra pale yellow, nervures 
paler, areoles margined with fuscous; in 

pale specimens, markings often faint or 

wanting. Female seventh sternite, fig. 4054, 

with lateral lobes pointed, posterior margin 

rather broadly and deeply excavated, the 

margin of excavation slightly produced at 

middle. Male plates, figs. 4064, 406B, with 
outer margins sloping, 
vergent, forming blunt 

apexes. 
This species, previously recorded from the 

northeastern states, occurs in moist habitats 

on grasses. It has been taken in low wet 

pastures and meadows and is frequently 

found in fresh-water marshes. 

inner margins di- 

almost rounded 

Illinois Records.—ELizasetH : July if; 
1917, 19. Granp Derour: July 2, 1934, 
DeLong & Ross, 12. Oakwoop: May 30, 
1932, T. H. Frison, 12. Orecon: June 21, 
1917, 19; June 30, 1935, DeLong & Ross, 

34, 19. Urpana: June 18, 1889, 19; 
May 1, 1890, C. A. Hart, 1 2 ; June 2, 1890, 

C. A. Hart, 19; July 27, 1891, Marten, 

é ; July 29, 1891, Terrill, 12 

74. OPHIOLA Edwards 

Ophiola Edwards (1922, p. 206). 

Vertex produced before anterior margins 
of eyes, acutely conical, disc not strongly 

conyex between eyes, sloping regularly from 

pronotum to apex. Form small, narrow, 
and elongate. 

The 20 or more species of this genus 
are usually found in bogs or heaths, occur- 

ring on Vaccinium, Arctostaphylos, and 
Symphoricarpos; probably a few 
occur in marsh habitats. Five species are 

recorded for Illinois, and at least four others 

species 

may occur in this state. 

Key To Species 

1. Elytra short, reaching tip of or only slight- 
ly exceeding abdomen; apical cells 
relatively short 2 

Elytra longer, definitely longer than. ab: 
domen; apical cells long and narrow...5 

2. Length 4.0 mm. or more. : 3 
Length not exceeding 3.5 mm....... 4 

3. Color shiny black, vertex, fig. 4094, 
broadly rounded, scarcely longer at 
middle than next to eyes..... 

‘1, anthracina 
Dark in ‘color, ‘not - shiny black, vertex, 

fig. 409D, with yellowish lines or spots, 
distinctly longer at middle than next 
to eyes.. : 2. uhleri 

4. Vertex, fig. 409F, sulfur pelle: without 

definite markings . humida 



CUNEATA HUMIDA 

Vertex, fig. 409C, tawny, with three 
transverse fuscous bands............. 
Prk lt ek Pope Reem ene eee 4. arctostaphyli 

5. Vertex, fig. 4094, scarcely longer at middle 
than next to eyes, marked with one 
black transverse band; length not ex- 
GeedinerSeorimine. es stay ee 5. cuneata 

Vertex definitely longer at middle than 
next to eyes, with three transverse bands 
or indefinite markings; length exceeding 
AsOhmims esp nO ue, Se A teas 6 

6. Slender, elongate; elytra long, greatly ex- 
ceeding abdomen in length; abdomen 
reaching about to apex of clavus.....7 

Broader, more robust, not slender; elytra 
not greatly exceeding abdomen, latter 
extending to about cross nervures of 
ADIGALKGENS. = /4. oie ath ee, Oh ee ee 8 

7. Vertex, fig. 4097, distinctly and obtusely 
angled, twice as long at middle as next 
to eyes and with three distinct dark 
transverse bands; length 4.5 mm...... 

Perera en on Se iia 6. cornicula 
Vertex, fig. 409H, broadly rounded, one- 

half longer at middle than next to eyes; 
markings indefinite, bands not distinct; 
length not exceeding 4.0 mm.......... 
Shea dees Cott share ea tee emer aes 7. angustata 

8. Color olive; fore and middle femora twice 
banded with white........8. striatula 

With a definite orange coloration; fore 
and middle femora shiny black, ab- 
ruptly orange at apexes, tibia orange... 
reirreaes Teor cae Hae rece char 9. osborni 

1. Ophiola anthracina (Van Duzee) 

Athysanus anthracinus Van Duzee (1894a, p. 
136), 

Length 4 mm. Small, robust, shiny black. 

Vertex, fig. 4094, obtusely conical, two- 

thirds as long as width between eyes, with 

OSBORNI 

Fig. 409.—O phiola. A-I, heads and pronota. 

ANGUSTATA CORNICULA 

two spots on posterior margin farther from 
each other than from the eyes. Female 
seventh sternite, fig. 410C, with posterior 
margin slightly and roundedly produced. 
Male plates, figs. 4104, 410B, triangular, 

longer than combined basal width, convexly 
rounded to sharp-pointed apexes. 

This is a meadow species and is also 

found on herbaceous plants in wooded or 
shaded areas in the northeastern states and 
west to Colorado. 

Illinois Records.—E1cHorn: June 24, 
1932, Ross, Dozier, & Park, 12. HAVANA: 

sand prairie, Nov. 17, 1913, 4 nymphs. 
Norma: June 22, 1883, 14,29. NorrH- 
ERN Iviinois: 26, 3@. Ristnc: July 16, 
1888, C. A. Hart, 12. Sr. JosepH: June 
27, 1915, 16. Tepes: July 11, 1935, De= 
Long & Ross, 12. Ursana: June 13, 1889, 
C. A. Hart, 14; June 30, 1889, 14. 
VIENNA: June 14, 1934, DeLong & Ross, 
14, 89; July 29, 1934, DeLong & Ross, 
ie) 

2. Ophiola uhleri (Ball) 

Athysanus uhleri Ball (1911, p. 200). 
Athysanus plutonius Provancher 

282). 

Length 4 mm. Broad, robust, black to 

brownish. Vertex, fig. 
angled, twice as wide 
median length; a line on posterior margin 
of vertex, an oblique spot against either eye, 

(1889, p. 
Misidentification of plutonius Uhler. 

409D, distinctly — 
between eyes as 

and a pair of median apical spots yellowish. — ae 
Elytra short and broad, truncate poster-— 

a » 



Figs. 410-418.—O phiola. A, ventral aspect of male genitalia; B, lateral aspect of male geni- 

alia; C, female genitalia. 
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orly, usually dark, nervures occasionally 
paler. Female seventh sternite, fig. 411C, 

with posterior margin roundedly produced, 
lateral angles bluntly rounded. Male plates, 
figs. 4114, 411B, triangular, longer than 
combined basal width, convexly rounded to 

rather broad pointed apexes. 
Ranging through the northeastern states 

and west to Colorado, this species occurs 

in wet meadow associations. 
Illinois Records——AntiocH: July 5-7, 

1932, T. H. Frison, 1g. KANKAKEE: July 
20, 1934, DeLong & Ross, 12. Voto: July 
27, 1934, DeLong & Ross, 192. 

3. Ophiola humida (Osborn) 

Athysanus humidus Osborn (1915, p. 131). 

Length 3.5 mm. Resembling arctostaphyli 
but with a yellowish unmarked head. Ver- 
tex, fig. 4097, obtusely angled, a little more 

than twice as long at middle as next to eyes. 
Pronotum and scutellum yellow, with faint 

fuscous markings. Elytra pale brown, sub- 
hyaline, nervures pale, bordered with fus- 

cous. Female seventh sternite, fig. 414C, 
with rounded lateral angles, between which 

the posterior margin is almost truncate. 
Male plates, figs. 4144, 4148, triangular, 

longer than combined basal width, gradu- 

ally narrowed to pointed apexes. 

This species has been taken only in bog 
habitats in Maine and Wisconsin. It should 

occur in bogs in the northeastern part of IlIli- 
nois. 

4. Ophiola arctostaphyli (Ball) 

Athysanus arctostaphyli Ball (1899a, p. 172). 

Length 3.5 mm. Tawny yellow, with 
transverse fuscous markings on the head. 

Vertex, fig. 409C, bluntly angled, a little 
more than one-half as long at middle as 
width between eyes; anterior transverse 
mark produced forward in a loop toward 
apex, second almost straight, and the basal 

one is confluent with the second by a com- 
mon area on median line. Scutellum with 
fuscous spots in basal angles and a pair of 

bilobed spots on disc. Elytra testaceous 
subhyaline, nervures pale, heavily bordered 
with fuscous. 

Female seventh sternite, fig. 412C, with 

lateral angles produced, between which the 

posterior margin is slightly produced on 

either side of the produced median third. 

Male plates, figs. 4124, 412B, triangular, 
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gradually narrowed to rather sharp-pointed 
apexes. ; 

This is primarily a heath species reported 

from the northeastern states. Also it has i 
been collected from the bearberry, Arctosta- 
phylos, in Colorado. This plant is found — 
growing along the shores of Lake Michigan — 
in Illinois, and arctostaphyli may at some — 

time be found there. 

5. Ophiola cuneata (Sanders & DeLong) 4 

Euscelis cuneata Sanders & DeLong (1920, p. 
17). 
Length 3.0-3.5 mm. Small, wedge- 

shaped, greenish yellow. Vertex, fig. 4092, 
almost parallel margined, slightly and round- 
edly produced, with black transverse band 
between eyes just back of ocelli. Elytra — 
distinctly longer than abdomen, smoky sub- 
hyaline, nervures yellowish. Female seventh ¥ 

sternite, fig. 413C, with prominent lateral 

angles, posterior margin strongly produced 
on either side of a dark median obtuse tooth. 

Male plates, figs. 4134, 413B, long, tapering _ 
gradually to acute tips. he 

This species is common in the eastern 

states in moist habitats at lagoon margins — 
in the Juncus-Cyperus association. In gen- 

eral appearance, it resembles some species — 

of Limotettix, especially striolus, with which — 

it is often collected. 

6. Ophiola cornicula (Marshall) 

Jassus corniculus Marshall (1866, p. 198). : 
Jassus orichalceus Thomson (1869, pp. 56, 72). — 
Jassus plutonius Uhler (1877, p. 470). ¥ 
Athysanus instabilis Van Duzee (1893, p. 284). 
Athysanus clongatus Osborn (1915, p. 129), 

Length 4.5 mm. Narrow, yellowish, with 
long elytra. Vertex, fig. 4097, distinctly 
angled, more than one-half as long at mid- ~ 
dle as width between the eyes, with three 
dark transverse lines as in arctostyphyli, 

lines heavier than in that species, the basal 
one extending forward near each eye and 

touching the median band. Elytra greatly 
exceeding abdomen, testaceous, subhyaline, 
nervures pale, heavily margined with fus- 
cous. q 

Female seventh sternite, fig. 417C, with 
posterior margin slightly and roundedly pro- 
duced. Male plates, figs. 4174, 417B, tri- 
angular, gradually narrowed to pointed 
apexes. 

This species has been taken in the Juncus- 

Cyperus fresh-water marsh habitat, espe- 
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cially in the northeastern states, but no other 

detailed habitat records are available. 
Illinois Record—CHEMUNG: Aug. 13, 

1937, 19. 

7. Ophiola angustata (Osborn) 

Athysanus angustatus Osborn (1915, p. 130). 

Length 4 mm. Greenish yellow to brown- 
ish, resembling cornicula. Vertex, fig. 409H, 

broadly rounded, more than twice as wide 
between eyes as length at middle, with 

irregular markings. Elytra with nervures 
pale, bordered with fuscous. 

~ Female seventh sternite, fig. 415C, al- 

most truncate on posterior margin, lateral 
angles very blunt, not produced. Male 
plates, figs. 4154, 415B, triangular, slightly 
concave on apical halves, apexes acutely 
pointed. 

This species is northern in distribution. 

8. Ophiola striatula (Fallen) 

Cicada striatula Fallen (1826, p. 45). 
Athysanus vaccinii Van Duzee (1890a, p. 135). 

Length 4.0-4.5 mm. Olivaceous yellow. 
Vertex, fig. 409B, obtusely angled, twice as 

wide between eyes as median length, witi 

three transverse black bands. Elytra longer 

than abdomen, testaceous, subhyaline, ner- 
yvures white, tinted with olive, heavily mar- 

gined with fuscous. Female seventh ster- 
nite, fig. 416C, with lateral angles produced, 
bluntly acute, between which the posterior 

margin is broadly and concavely rounded 
and slightly produced at middle. Male 
plates, figs. 4164, 4168, triangular, as long 
as combined basal width, apexes bluntly 
pointed. 

This species occurs in Europe and North 
America; in the United States it ranges 

from Maine to Colorado. It has been taken 
from Vaccinium in bogs. It is quite vari- 
able in coloration, size, and markings. 

Illinois Records—LonG Lake: Aug. 
Il, 1906, 4¢, 112. Norma: June 27, 

1883, 18, 19. Voto: July 8, 1932, Ross, 
Dozier, & Mohr, 16, 19; July 27, 1934, 
DeLong & Ross, 17 6, 82 ; in bog, Aug. 24, 

#935, 1¢, 109. 

9. Ophiola osborni Ball 

Ophiola osborni Ball (1928, p. 190). 

Length 4.0-4.5 mm. In general appear- 

ance similar to symphoricarpae Ball but 

DeELonc: LEAFHOPPERS OF ILLINOIS 281 

slightly smaller and darker in color. Pale 
brownish. Vertex, fig. 409G, twice as wide 

as median length, tinted with red and with 
three transverse dark bands. Elytra tes- 
taceous subhyaline, nervures pale, heavily 

bordered with fuscous. Front dark, with 
faint orange arcs. Femora usually dark to 

near apexes, then orange, as are the tibiae. 

Female seventh sternite, fig. 418C, with 

lateral angles bluntly rounded, between 
which the posterior margin is broadly and 
concavely rounded, with the median third 

slightly produced. Male genitalia as in figs. 
4184, 418B. 

Distributed from Maine and Maryland 

west to Colorado and Montana, this is an 
upland species occurring in dry habitats. 

Illinois Records.—Fatrrietp: June 12, 

1934, DeLong & Ross, 19. Sr. ANNE: 
Aug. 21, 1934, DeLong & Ross, 1°. 

75. OPSIUS Fieber 

Opsius Fieber (1866, p. 505). 

Vertex short, broadly rounded, and some- 

what produced, almost parallel margined, 

rounded to front, without a definite margin. 

Elytra long, without extra costal veinlets. 

Only one species of the genus is known 

to occur in the United States, and it is 
abundant throughout Illinois. 

1. Opsius stactogalus Vieber 

Opsius stactogalus Fieber (1866, p. 505). 
Eutettix oshornit Ball (1907, p. 39). 

Length 4.0-4.5 mm. Pale green, flecked 

with white on elytra. Vertex rounded. 

Pronotum darker green than elytra, irregu- 
larly mottled on disc, paler anteriorly. Ely- 

tra dark green to apex of each clavus, apical 

portions smoky, subhyaline; an irregular 
white band between the green and smoky 

portions, a round white spot in the apex 

of the central anteapical cell, and several 

irregular white flecks on the green portion. 
Female seventh sternite with posterior mar- 

gin rounded and slightly produced at mid- 

dle. Male plates triangular, gradually nar- 

rowed to acutely pointed apexes. Aedeagus 

as in fig. 2886. 
This transcontinental 

spread and abundant. It is commonly found 

on the ornamental tamarix, which is ap- 

parently its only known food plant. 
Illinois Records.—H arrisBurc: at light, 

June 15, 1934, DeLong & Ross, 14, 32. 

species is wide- 
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1934, DeLong & Ross, 

19. KANKAKEE: at light, July 22, 1935, 
DeLong & Ross, 26, 52. Onarca: Aug. 

29, 1934, DeLong & Ross, 18. URBana: 

June 19, 1934, H. H. Ross, 56, 112. 

Havana: July 2, 

76. LIMOTETTIX Sahlberg 

Limotettix Sahlberg (1871, p. 224). 
Drylix Edwards (1922, p. 207). 

This genus is characterized by a short 

vertex, not extremely broad, which is slightly 
produced, almost parallel margined, rounded 

to front. Ocelli distinctly below the level 
of vertex. Venation of elytra simple, apical 

cells elongate. 
The species belonging to this genus are 

all found on the grasses and sedges in the 
fresh-water marsh and are very similar in 
appearance. Nine species are recorded for 

the United States. At least three of these 
are known to occur in Illinois, and several 

others may occur here. 

Key ro SPECIES 

1. Vertex slightly produced; male plates 
triangular or elongate, not excavated on 
inner margins near apex, as in fig. 419G; 
female seventh sternite broadly and 
concavely excavated, as in fig. 419B.. .2 

Vertex not produced, almost parallel 
margined; each male plate excavated on 
inner margin near apex, or short, 
truncate, or broadly rounded at apex, 
as in fig. 4191; female seventh sternite 
with only median third notched or ex- 
cavated, as in fig. 419C 

2. Male plates, fig. 419G, elongate, more than 
one-half longer than combined basal 
width; female seventh sternite, fig. 
419B, rather broadly, angularly ex- 
cavated half the distance to base...... 

fo ana ee haters ...1. utahnus 
Male plates, figs. 419F, 419/, shorter, 

triangular, not longer than combined 
basal width; female seventh sternite, 
fig. 419D, broadly, shallowly excavated 
not more than one-third the distance to 
baseeeeton nica belter tate 2. striolus 

3. Male plates, figs. 4192, 419M, concave on 
inner margins before each apex, apexes 
convergent, caliper-like; female seventh 
sternite, fig. 419C, shallowly, angularly 
notched on median third 
Beishorly Cisle, MOREE SM TE 9 ..3. divaricatus 

Male plates short, truncate, or broadly 
rounded at apexes; female seventh 
sternite concavely rounded on median 

SL foie onthe lhe Apel ite Weve cree eee MC Weare ata snt aS 
4. Male plates, figs. ‘A19E, 4197, very short, 

with apexes broadly truncate; fem: ale 
seventh sternite slightly concave on 
posterior margin on either side of median 
excavationen nape ce vat 4. truncatus 
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Male plates, figs. 419H, 419K, longer, 
apexes broadly rounded; posterior mar- 
gin of female seventh sternite, fig. 4194, 
strongly, convexly rounded on either 
side of median excavation............ 
Sided. ith «A kate WIR 5. parallelus 

1. Limotettix utahnus (Lawson) 

Drylix utahnus Lawson (1931b, p. 590). 

Length 5.0-5.5 mm. Resembling striolus; 
vertex but slightly produced at middle, a 
little more than twice as wide as long, yel- 

low, with the usual black transverse bands. 

Pronotum dirty yellow, with signs of brown- 
ish mottling on anterior third. Elytra smoky 
yellow, nervures paler, cells smoky to brown. 

Face yellow, with arcs of the front and su- 
tures black. Female seventh sternite, fig. 

419B, with the posterior margin broadly, 
concavely rounded about half way to base. 
Male plates, fig. 419G, triangular and very 
long, their bluntly pointed apexes greatly 
exceeding pygofers. 

This is a fresh-water marsh species, re- 

ported previously from the Rocky Mountain 
region, that has been taken in the western 
part of Illinois. 

Illinois Record.—Morris: 

1938, Williams, 16,19. 
18, June 

2. Limotettix striolus (Fallen) 

Cicada striola Fallen (1806, p. 31). 

Length 4-5 mm. Greenish yellow, wedge 
shaped. Vertex slightly produced, not quite — 

twice as wide as median length, with a — 
transverse black band just back of ocelli. — 
Elytra pale greenish hyaline, nervures pale. 
Female seventh sternite, fig. 419D, with 
lateral margins obliquely sloping, posterior — 
margin broadly and concavely excavated. 
Male plates, figs. 419F, 419/, about as long ; 

as combined basal width, convexly rounded 
to bluntly angled apexes. 

This is a common fresh-water marsh and 

swamp species that ranges from the north- 

eastern states to Colorado and occurs in the ~ 

Juncus-Cyperus-Phragmites association. 
Illinois Records—Many males and fe- 

males, taken May 2 to October 5, are from — 
Algonquin, Antioch, Aurora, Beach, Cave 

in Rock, Cedar Lake, Champaign, Dixon, © 

Elgin, Evergreen Park, Fox Lake, Freeport, 

Fulton, Galena, Havana, Herod, McHenry, 

Oak Lawn, Orangeville, Palos Park, Put= 

nam, Sheffield, Thomson, Urbana, Vienna 

Volo, Waukegan, and Zion. 

TER eee 



June, 1948 

3. Limotettix divaricatus (Sanders & 
DeLong) 

Euscelis divaricatus Sanders & DeLong (1923, 
p. 151). 

Length 5.5 mm. Greenish yellow, resem- 
bling parallelus. Vertex almost parallel, not 

produced, with black transverse band just 

8 

UTAHNUS 

UTAHNUS 

STRIOLUS PARALLELUS 
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+. Limotettix truncatus Sleesman 

Drylix truncatus Sleesman (1930, p. 100). 

Length 5.0-5.5 mm. Greenish yellow, re- 
sembling parallelus. Vertex broad, almost 
parallel margined, not produced, with the 
usual broad black band just back of ocelli. 
Anterior margin of pronotum narrowly 

DIVARICATUS DIVARICATUS 

Fig. 419.—Limotettix. A—D, female genitalia; E—M, male genitalia, ventral and lateral views. 

back of ocelli, and a small spot at apex. 
Elytra smoky. Female seventh sternite, fig. 
419C, with posterior margin almost trun- 
‘cate, slightly and angularly excavated on 
median third. Male plates, figs. 419L, 
419M, about one-half longer than combined 
basal width, the outer margins convexly 
rounded, inner margins concavely rounded 
on apical half to form widely divergent 
acutely pointed tips; these appear caliper- 
like when viewed ventrally. 

This is a rather scarce fresh-water marsh 
species that apparently occurs in widely 
separated areas. It is recorded from Penn- 

sylvania and Idaho, and may eventually be 
taken in Illinois. 

black, a broad transverse black band on 
disc of posterior half. Disc of scutellum 
black, a black spot in each basal angle. Ely- 
tra dark, nervures pale. Female seventh 

sternite with median third of posterior mar- 

gin shallowly concave between the lateral 
margins and the sharp point where the 

median excavation meets the posterior mar- 
gin. Male genitalia as in figs. 419, 419/. 

A fresh-water marsh species taken in 

small numbers, truncatus is known only 

from the central states. Apparently it is not 

so abundant as sfriolus and parallelus. 
Illinois Records.—Op1n: May 28, 1910, 

1 nymph; May 30, 1910,64,39. Urpana: 

July 2, 1889, C. A. Hart, 208, 159; July 
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15, 1889, Terrill, 22 ; Aug. 15, 1890, Miss 

Snyder, 82, 49. 

5. Limotettix parallelus (Van Duzee) 

Athysanus parallelus Van Duzee (1891, p, 169). 

Length 6 mm. Pale yellowish or greenish, 

resembling striolus but larger. Vertex dis- 
tinctly parallel margined, not produced, 

with a broad black band just back of ocelli. 
Elytra subhyaline, nervures with yellowish 

tint. Female seventh sternite, fig. 4194, 
with posterior margin truncate, a broad 

U-shaped notch on median third extending 
about half way to base. Male plates, figs. 

419H, 419K, three-fourths as long as basal 
width, gradually narrowed to rather broad 

rounded apexes. 
This species is found commonly in asso- 

ciation with striolus in the fresh-water 

marsh on the Juncus-Cyperus-P hragmites 

association. Its range is from the north- 
eastern states to Colorado. 

Illinois Records—BEACH: swamps, 
Aug. 21, 1906, 3g, 59. McHenry: July 

27, 1934, DeLong & Ross, 36, 109. 

PRINCETON: July 7, 1934, DeLong & Ross, 

64, 72; July 2, 1936, B. D. Burks, 22 ; 
June 28, 1937, Ross & Burks, 74,59 ; July 
2, 1937, Mohr & Burks, 19. Zion: July 

16, 1935, DeLong & Ross, 16, 19. 

77. THAMNOTETTIX Zetterstedt 

Thamnotettix Zetterstedt (1838, col. 292). 

Fig. 209. Vertex bluntly angled and also 
bluntly angled with front. Elytra with one 

crossvein between the first and second sec- 

tors. Second anteapical cell elongate, con- 

stricted at middle. 

Although a large number of North 
American species have been described in or 

placed in Thamnotettix, most of these have 

been placed more recently in other genera 

because of the revised definition of the char- 

acteristics of this genus. At present, this 

genus contains only one species. 

l. Thamnotettix simplex (Herrich- 

Schaeffer ) 

Jassus simplex Herrich-Schaeffer (1833, fasc. 
125.) D7) 

Deltocephalus chlamydatus Provancher (1890, 
p. 339). 

Length 5.5 mm. Dull olive green or 
brownish green, quite variable in shade and 
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intensity of color. Vertex paler, with an 
indistinct band on anterior portion between 

ocelli. Pronotum darker on disc and pos- 

terior margin. Scutellum with a pair of 
black spots on disc, basal angles black. Ely- 

tra smoky to brown, tinged with green. 

Female seventh sternite slightly concave, 
slightly indented on either side of median 
third. Male valve triangular, plates a little 
longer than combined basal width, apexes 
blunt, rounded to inner margins. 

A European species commonly distributed 

in the northern and northeastern portions 
of the United States and Canada, simplex 

occurs on shrubby and herbaceous growth. 
It should occur in northern Illinois. 

78. MENOSOMA Ball 

Menosoma Ball (19318, p. 4). 

Fig. 219. Vertex broad, obtuse, sloping, 
usually a little longer on median line than 
next to eye; in lateral view rounded over 
to front to form an obtusely conical apex. 

Venation of elytra simple, second cross 

nervure of each absent, the two outer apical 
veinlets reflexed and expanded on the costa. 

Only one of the two known species of 

this genus occurs in Illinois. 

1. Menosoma cincta (Osborn & Ball) 

Eutettix cincta Osborn & Ball (1898, p. 97). 

Length 5.5-6.0 mm. Greenish yellow, 

marked with brown. Vertex bluntly conical, 
almost one-half longer at middle than next 
to eyes, tinted with saffron. Pronotum 
irrorate. Scutellum pale, a pair of small 
spots on disc and a spot on each lateral 

margin. Elytra tinted with saffron, nervures 
red; a broad brownish band across pos- 
terior half of each clavus and obliquely ex- 
tending back to costa; cross mervures on 
clavus broadly black, costal nervures black, 

and an area in the third apical cell some- 
times black. Female seventh sternite with 

the posterior margin slightly rounded, a 
little produced at middle. Male plates long, 
broad at bases, concavely narrowed to © 
slender upturned apexes. 

Distributed throughout the eastern states 
and west to Colorado, this is a common 

species, especially on herbaceous vegetation 
in wooded or shaded areas. 

Illinois Records—Many males and fe- ~ 
males, taken June 14 to November 17, are 

from Aldridge, Alton, Apple River Canyon ~ 

| 
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State Park, Cave in Rock, Danville, Dixon 

Springs, Dubois, Elizabethtown, Fern Cliff, 
Grand Detour, Grand Tower, Heathsville, 

Herod, Horseshoe Lake, Kankakee, Kar- 

nak, Metropolis, Oakwood, Rosiclare, St. 

Anne, Shawneetown, Temple Hill, Urbana, 
Vienna, Warren, Waukegan, and White 

Pines Forest State Park. 

79. ORIENTUS DeLong 

Orientus DeLong (1938c, p. 217). 

Resembling Paraphlepsius by having ra- 
mose pigmented lines but with head con- 

spicuously narrower than pronotum. Vertex 
transversely impressed behind apex. Lateral 
margins of pronotum strongly angulate. 
Elytron with one crossvein between first and 
second sectors. 

Only one North American species of this 
genus has been recognized. 

1. Orientus ishidae (Matsumura) 

Philepsius ishidae Matsumura (1902, p. 382). 
Phlepsius tinctorius Sanders & DeLong (1919, 

pe 235). 

Length of female 6 mm., male 5 mm. 
Vertex one-fourth wider than long, almost 

evenly rounded and parallel margined, with 
apex narrowly but decidedly inflated before 
a distinct depression; color ivory white, with 
small irregular black spot on either side of 
apex, an irregular semicircular black spot 

above each ocellus, and a large quadrangu- 
lar orange spot on either side of median dark 
line, spot margined with irregular black 
lines. Pronotum short and broad, truncate 
posteriorly, with distinct flaring lateral 

angles, broader than head; color tawny, 
shading to darker, generally marked with 
vermicular brown lines. Scutellum nearly 

all orange, marked with brown, also an 
ivory spot on posterior margin midway be- 

tween apex and lateral angle. Elytra milky, 

with pale tawny areas; tip of each clavus, 

margin of apex, and spots on costal margin 
dark brown. Face dark brown, with many 

pale spots. 
Female seventh sternite smoothly trun- 

cate. Male valve, fig. 242, broadly and 

bluntly angled; plates long, triangular, even- 
ly tapering to long curved tips, each later- 
ally lobed before the apex. 
Known in the United States only from 

New Jersey, this species has been taken on 
Aralia spinosa. 
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80. MESAMIA Ball 

Mesamia Ball (1907, pp. 31, 59, 75). 

Fig. 295. Vertex with the disc depressed, 
anterior margin usually elevated and ac utely 
angled with the front, margin often slightly 
produced. Elytra with second cross nervure 
present, but sometimes obscure, and the 
central anteapical cell slightly constricted. 
Usually with several supernumerary vein- 
lets along the clavus and costa. 

Beamer (1942) recognized 15 species as 
belonging to this genus, nearly all of which 
are found only in the western United States. 
One species has been taken in Illinois, and 
two others may eventually be found here. 
They seem to be associated with the prairie 
habitat. ; 

Key 

1. A dark broad saddle on each elytron be- 
tween the cross nervures..... 

ifs nigridorsum 
Each ely tron without a dark saddle spot. 

e 

Vertex depressed, ‘with four. spots on 
anterior margin, these connected by a 
line posteriorly; a broad dark band be- 
low vertex. Length 4.5-5.5 mm. 

ry tte: ...2. straminea 
Vertex flat, ‘with a narrow line above and 

another below margin. Length 3.7—4.5 
yells 0 Ope Mianes Sele eed ee 3. coloradensis 

TO SPECIES 

to 

1. Mesamia nigridorsum Ball 

Mesamia nigridorsum Ball (1907, p. 60). 

Length 4-5 mm. Milky white, marked 
with black. Vertex with margin ivory white, 
disc brown, a black line between ocelli an- 

terior to which is a quadrate black spot on 

either side of median line. Face black. 
Pronotum with disc and anterior margin 

brown, these areas separated by a white 

transverse band. Elytra milky white, ner- 
vures brown, a dark brown or black saddle 

across the posterior two-thirds of each 

clavus, usually a narrow band at base and 
apex of clavus; costal veinlets black. 

Female seventh sternite broadly, angu- 

larly excavated with a short median tooth 
about as long as its basal width, slightly 

bifid at apex. Male plates, fig. 294, a little 
longer than their combined basal width, 

narrowed slightly and concavely to acute 

apexes. 
Distributed through the eastern states 

and west to Utah, this conspicuously marked 

species occurs abundantly on the prairie on 
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Helianthus and produces black spots by its 

feeding punctures. 
Illinois Records.—Many males and fe- 

males, taken June 9 to October 31, are 
from Aldridge, Champaign, Des Plaines, 

Dubois, East St. Louis, Evergreen Park, 

Havana, Kinmundy, La Rue, Muncie, 
Niota, Oak Lawn, Palos Park, Princeton, 

St. Anne, Shawneetown, Starved Rock State 

Park, Summit, Urbana, Vienna, Waukegan, 

White Pines Forest State Park, Wolf 

Lake, and Zion. 

2. Mesamia straminea (Osborn) 

Paramesus straminea Osborn (1898, p. 241). 

Length 4.5-5.5 mm. General color green- 
ish to straw, with dark veins. Anterior and 

posterior margins of vertex ivory white, 

with an irregular black line interrupted at 

- the middle, this sometimes reduced to four 

black spots behind the anterior margin. Pro- 

notum with anterior half pale and posterior 

portion brownish. Elytra subhyaline, tinted 

with pale brown, three pairs of milky white 

spots along suture; nervures brown, costal 

veinlets fuscous. Face pale, a narrow black 
band just beneath vertex. Female seventh 

sternite with a sunken tooth as in nigridor- 

sum. Male plates acutely pointed as in that 

species. 

This insect occurs on a species of Helian- 

thus and is found on the prairies in the 
Middle West and California. 

3. Mesamia coloradensis (Gillette & 
Baker) 

Allygus coloradensis Gillette & Baker (1895, 
pin 91): 

Paramesus immaculatus Ball (1905, p. 211). 

Length 3.7-4.5 mm. Resembling pale 
specimens of straminea, but smaller and with 

a flatter vertex. Vertex not produced but 

acutely angled with the front; usually 
marked by a fine black line on margin, inter- 
rupted at middle, and often with two black 

spots at base. Pronotum pale, with variable 

markings, disc irregularly irrorate, often 
spots near eyes; often without markings. 

Elytra short, strongly reticulate veined; 
greenish white to greenish brown, with dark 

nervures. Female seventh sternite with pos- 

terior margin shallowly and angularly exca- 

vated on either side of the median fifth, 

which is produced into a broad tooth as 
long as its basal width and notched at apex. 
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Male plates small, a little longer than basal 
width, concavely narrowed to acute apexes. — 

This species occurs in Colorado and Utah; 
records for other areas are doubtful. It 
might be found in the western portion of 
Illinois. 

81. ALIGIA Ball 

Aligia Ball (1907, pp. 31, 53, 75). 

Fig. 214. Head short, vertex rounded — 

to front, a faint transverse curved depres- — 

sion between ocelli. Elytra long, usually — 
subhyaline, nervures distinct, two cross- 

veins between first and second sectors and ~ 
usually a number of veinlets in costal cell ~ 
and next to claval suture. 

Most of the 33 described species and sub- — 
species of the genus, as recognized by Hep- 

ner (1939), occur only in the West or South- — 
west. One species, modesta, occurs in the 

Ohio River valley and has been taken in 
Illinois. 

1. Aligia modesta (Osborn & Ball) 

Eutettix modesta Osborn & Ball (1898, p. 98). 

Length 4.5-5.5 mm. Fulvous, with a pair 
of tawny spots near apex of vertex and a 
pair of oblique marks inside the basal angles. 
Pronotum faintly irrorate with tawny. Ely- 
tra white, subhyaline, tinted with reddish 
fulyous, interrupted by two pale bands, an 
indefinite basal band and a narrow definite” 

one across the second cross nervure. Female 

seventh sternite almost truncate, with a 

broad slightly rounded median projection. 
Male plates long, spoon shaped. 

Distributed through the eastern half of 
the United States, this species is usually 
found on oak and is easily obtained in cut= 
over areas where oak shrubs grow abun- 

dantly. P 
Illinois Records.—Cave 1n Rock: Oct. 

2, 1934, Frison & Ross, 1¢. Drxonw 

Sprincs: July 9, 1935, DeLong & Ross, 19+ 
Dotson: July 24, 1936, DeLong & Mohr, 
14. ExizasetHtTown: July 8, 1935, De- 
Long & Ross, 1g. La Rue: July 11, 1935, 
DeLong & Ross, 146, 32; Oct. 4, 1934) 
Frison & Ross, 1¢. 3 

82. NORVELLINA Ball 

Norvellina Ball (1931, p. 2). 

Fig. 229. Vertex broader than long, 
almost parallel margined, broadly rounded 
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to or slightly angulate with front. Venation 

simple, with one crossvein between the sec- 

tors, without true costal veinlets except the 
two at the ends of the first apical cell. Elytra 
covered by a saddle pattern of pigmented 
reticulate lines and veins. 

Lindsay (1940) recorded for this genus 
29 species and subspecies, chiefly western 

in distribution, as occurring in the United 
States. Four species are known from 
Illinois. 

Key tro Species 

1. Greenish yellow, often tinted with brown, 
but elytra without definite oblique 
pigmented bands.... 1. tenella 

Elytra marked with oblique bands of 
ramose pigment, often in the form of 
stripes along dorsal portions si? 

2. Elytra milky white, a broad brown band 
across posterior half of each elytron 

2. seminuda 
Elytra largely brownish...............3 

3. Each elytron with a broad irregular whitish 
band in front of middle and slightly in- 
terrupted near suture by irregular pig- 
mented lines. .3. chenopodii 

Costal region of each elytron in basal half 
with a large well-defined yellowish 
triangular area that extends on to the 
clavus and lateral margin of pronotum. . 

4. pulchella 

1. Norvellina tenella (Baker) 

Thamnotettix tenellus Baker (1896h, p. 24). 

Fig. 421. Length 3.0-3.5 mm. Varying in 
color from yellow to dark brown. Color 
markings indefinite, but dorsum often heavi- 

ly infuscated. Vertex about one-fourth 
longer at middle than next to eyes. Easily 
distinguished from the other members of 
the genus by the unique genitalia. Female 

Fig. 420.—Norvellina chenopodii, male geni- 

talia. 
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seventh sternite with posterior margin pro- 
duced on median half, then narrowly, semi- 
circularly emarginate more than half way 
to base. Male plates short, broad, widest 
at apexes, where they are roundedly trun- 
cate. 

This is a widely distributed and an im- 
portant economic species. 
Illinois is both 

Its occurrence in 

unusual and _ interesting. 

Fig. 421.—Norvellina tenella. 

Several years ago it was found on its native 
food plant, the sea purslane, Sesuvium por- 
tucastrum, along the Atlantic Coast on sandy 

beaches, but as far as is known these beach 
plants are not found in Illinois. It has been 

taken in abundance from a planting of 

horse-radish in Illinois, where it caused a 

diseased condition similar to curly top of 

sugar beets. 

Illinois Records —CoLLINSVILLE: on 
horse-radish, Oct. 6, 1936, K. J. Kadow, 

58 4, 342; on horse-radish, July 14, 1938, 

L. H. Shropshire, 1°. 

2. Norvellina seminuda (Say) 

Jassus seminudus Say (1831, p. 307). 

Length 4.5-5.0 mm. Milky to creamy 

white, with a broad, brown saddle band on 
elytra. Vertex a little longer at middle than 

next to eyes. Scutellum often with irregular 
brownish markings. Elytra with the broad 
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brown saddle stripe across the posterior 

half of each clayus and narrowed to half 

that width on the costa; fourth apical cell 

often testaceous. 

Female seventh sternite with posterior 

margin truncate or slightly produced, with 
a wedge-shaped median tooth, which is 

slightly notched at middle. Male plates 
long, triangular, apexes narrowed, bluntly 

pointed. 

This is one of our common conspicuously 
marked species, which frequently occurs on 

cultivated crops, although it apparently does 

not pass its life cycle upon them. It is found 

in the eastern states and in the Middle 

West. 
Illinois Records—Many males and fe- 

males, taken May 7 to October 31, are 
from Algonquin, Alton, Alto Pass, Anna, 

Antioch, Beach, Bradley, Carman, Center- 

ville, Champaign, Chicago, Clay City, Clay- 
ton, Collinsville, Danville, Decatur, Dixon, 

Dolson, Eichorn, Ernst, Evergreen Park, 

Fulton, Grafton, Grand Tower, Hamburg, 

Hanover, Hardin, Havana, Horseshoe Lake, 

Kampsville, Kankakee, Lima, Mahomet, 
Mason City, McHenry, Metropolis, Mon- 
mouth, Mount Carmel, Oak Lawn, 

Oquawka, Palos Park, Pike, Pulaski, Put- 

nam, Quincy, Rosiclare, St. Anne, Savanna, 

Shawneetown, Urbana, Vienna, Volo, White 

Heath, White Pines Forest State Park, 

Wilmington, York, and Zion. 

3. Norvellina chenopodii (Osborn) 

Eutettix chenopodii Osborn (1923, p. 161). 

Length 4.5-5.25 mm. Vertex a little 
longer at middle than next to eyes. Vertex, 

pronotum, and scutellum reddish brown, 

irrorate. Elytra milky white, with median 
saddle spot, a basal and an apical band on 

each elytron consisting of minute reddish- 
brown irrorations. Eyes reddish brown. 
Female seventh sternite usually slightly 
emarginate on either side of a broad short 
median tooth, which is notched at apex. 
Male plates, fig. 420, broad at bases, con- 

cavely rounded to elongate filamentous 
apexes. 

Distributed through the eastern states, 

the Middle West, and west to Utah, this 

is a common species on Chenopodium, on 

which it produces bright reddish spots by its 

feeding punctures. It frequently causes eco- 

nomic damage to spinach, swiss chard, and 
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beets, which belong to the same plant family 
as Chenopodium. 

Illinois Records.—Males and females, 

taken May 18 to November 13, are from 

Algonquin, Alton, Anna, Antioch, Barry, 

Carbondale, Centralia, Champaign, Clay 

City, Cornfield, Decatur, Galena, Havana, 

Hillsboro, Kankakee, Keithsburg, Law- 
renceville, Mason City, Monmouth, Monti- 

cello, Oak Lawn, Oakwood, Onarga, 

Oquawka, Palos Park, Pulaski, Putnam, 
Springfield, Urbana, Vienna, and Wilming- 

ton. 

4. Norvellina pulchella (Baker) 

Eutettix pulchellus Baker (1896), p. 24). 

Length 4.5 mm. Vertex only slightly 
longer at middle than next to eyes; testa- 
ceous brown, with an ivory line in front 
of the anterior depression into which extend 
four equidistant brown points. Pronotum 

with an ivory line on each lateral margin. 
Scutellum with three white spots, one on 
apex and one on each lateral margin. Ely- 
tron largely brownish except for a large 
yellowish triangular area, mostly in front 
of middle, which covers costal area and part 
of clavus; apical regions of elytra also with 
whitish areas but these irregular; three pairs 
of equidistant white spots on each clavus 
along suture. The female seventh sternite 
slightly rounded, median fourth 
emarginate, with two minute teeth at apex 
extending slightly beyond margin. Male 

plates long, triangular, apexes acute. 
This beautifully marked species occurs 

in northern Illinois on Eriogonum. 

Illinois Records—GraNnpbd DETOUR: 
Aug. 22, 1935, DeLong & Ross, 19. Oak 
Lawn: at light, summer 1934, DeLong & 
Ross, 12. 

83. REMADOSUS Ball 

Remadosus Ball (1929, p. 3). 

Fig. 201. The genus is characterized by 

a very short and broad vertex, which is 
parallel margined, transverse, and broadly 
rounded to front. Ocelli situated in a 

slight depression distant from the eyes, dis- 
tinctly below level of disc. Venation simple. 

The three species of the genus are made 

up of large individuals that live in fresh- 
water marshes on species of Spartina. Only 

one species is known to occur in Illinois. 

slightly _ 

> 
' 

, 
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1. Remadosus magnus (Osborn & Ball) 

Athysanus magnus Osborn & Ball (1897, p. 
225). 

Length 7 mm. Vertex, fig. 201, short, 

four times as 

broad as long. Vertex, pronotum, and scutel- 
lum finely irrorate with fuscous, a trans- 
verse ivory band on pronotum. Elytra dark, 
nervures pale fuscous, with pale margins. 
Female seventh sternite, fig. 292C, with 
posterior margin triangularly notched at 

middle and with a rounded lobe on each side 
that is a little shorter than the produced 
lateral angles. Male genitalia as in figs. 
292A, 292B. 

This is a common inhabitant of the wet 
prairies of the Middle West and apparently 
feeds upon species of Spartina. It is re- 
ported from Spartina michauxiana in Iowa 
and Colorado, and in Florida it has been 

taken from the salt marsh, where it ap- 
parently feeds on Spartina patens. 

Illinois Records—Ampoy: Aug. 8, 1934, 
DeLong & Ross, 34. ANnrTiocH: Aug. 27, 
1932, Ross & Mohr, 12. EverGreen Park: 

Aug. 23, 1934, DeLong & Ross, 29; July 
1, 1935, DeLong & Ross, 24. Oak Lawn: 
July 27, 1934, DeLong & Ross, 192; in 
lamp globe, Aug. 22, 1934, DeLong & Ross, 
34; July 1, 1935, DeLong & Ross, 14 ; 
Sept. 6, 1935, T. H. Frison, 12. OcpEn: 
July 17, 1928, H. H. Ross, 12. Summir: 
July 17, 1935, DeLong & Ross, 2°. 

84. TROPICANUS DeLong 

Tropicanus DeLong (1944a, p. 87). 

Fig. 202. Very similar to Paraphlepsius 
but with very short lateral pronotal mar- 
gins. Eyes appearing almost to touch bases 

of elytra. Vertex rounded to front. This 
genus is represented in the United States 

by a single species. 

l. Tropicanus costomaculatus 

(Van Duzee) 

Allygus costomaculatus Van Duzee (1894), p 
207). 

iors pulchripennis Baker (1898a, p. 65). 

Length 5 mm. Vertex angularly pro- 
duced, a little longer at middle than next 
to eyes, slightly less than twice as wide as 
long; disc faintly marked with brown. Pro- 

notum strongly produced anteriorly, nearly 
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truncate on posterior margin; faintly marked 
with brownish spots and small red dots, and 
with two darker spots behind each eye. 
Elytra largely hyaline, veins darker, and 
with three irregular longitudinal brownish 
areas on each clavus, one on disc of each 
elytron, and one on each costal vein. Seventh 
sternite of female produced at middle one- 

third into a rounded lobe, which is a little 
longer than the rounded lateral angles. 

This species is known only from Texas. 

85. PARAPHLEPSIUS Baker 

Paraphlepsius Baker (1897, p. 158). 

Figs. 422, 423, 427. Vertex as wide as 

or wider than pronotum, with margin thin, 
acutely angled with front, or rounded to 

front without a definite margin. Disc flat 

or sloping to front, without a transverse 
furrow. Elytra 
length. 

This is a large genus, of which 64 species 
have been recorded for the United States; 
21 are known to occur in Illinois, and sev- 
eral others may be found here. 

exceeding abdomen in 

Key ro Species 

Weenbemaleswnws se aerate. Ra ei ee 
Malese chia. saan Dy) 

2. Color patterns of elytra showing trans- 
verse banding, with paler and darker 
shades of brown, dark red or tawny. ..4 

Color patterns of elytra without trans- 
verse banding. . 

3. Front margin of vertex well produced, 
foliaceous. 

Front margin of head not "strongly pro- 
duced or foliaceous. .. pak) 

4. Seventh sternite definitely ‘produced at 
middle, as in figs. 4268, 426X........ 

Seventh sternite, fig. 426.7, shallowly and 
concavely excavated, with a_ short 
median U-shaped notch....1. optatus 

5. Seventh sternite, fig. 4268, notched at 
apex of produced portion, forming two 
distinct pointed teeth....... 

2. tullahomi 
Seventh sternite, fig. 426X, convexly 

rounded on median third, without 
teeth. 3. strobi 

6. Vertex, pronotum, and scutellum yellow- 
ish or tawny; elytra heavily marked 
with brown or black pigment 7 

Vertex, pronotum, and scutellum_ not 
definitely marked in contrast with elytra 

10 

7. Length 7.5 mm.; seventh sternite, fig 
426V, with a broad shallow notch at 
center. . 4. rossi 

Length not more than 6.0 mm.; median 
Se in seventh sternite narrow, as in 

. 426D... bts. cred : 8 
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8. Seventh sternite, fig. 426D, tapered 
apically, median portion produced with 
a median incision, forining two pointed 
appressed teeth. . 5. collitus 

Seventh sternite not tapered apically, 
median portion notched, teeth not ap- 
pressed, as in fig. 4267. . eines) 

4238 

Fig. 422.—Paraphlepsius 

422D 

umbrosus. A, fe- 

male genitalia; B, head and pronotum; D, 
male external genitalia. 

Fig, 423.—Paraphlepsius 
lateral view of head and thorax; 
and pronotum. 

423A 

solidaginis. A, 
B, head 

9. Length more than 5.5 mm.; elytra dark 
brown; median teeth of seventh sternite, 
fig. 426F, separated by V-shaped notch, 
margin of sternite broadly concave. 

se oe 6. fulvidorsum 
Length not exceeding 5.25 mm.; elytra 

darker, appearing almost black; "median 
teeth of seventh sternite, fig. 426G, 
broad, short, and rounded, separated 
by shallow, U-shaped notch, margin 
slightly notched between these and 
lateraljangles/es.02 ee 7. eburneolus 

10. Vertex rounded in front, or slightly 
anpulate:\&.7thate ate ee eee 11 

Vertex distinctly angulate, definitely longer 
at middle than next to eyes......... 20 

11. Vertex short, margins parallel, or vertex 
rounded to front, or both.......... 12 

Vertex slightly longer at middle than next 
_ to eyes, angled with front.......... 
Seventh sternite, fig. 426C, broadly, 

deeply, angularly excavated on posterior 
margin practically the full width of 
Stehiiteenn aa eee 8. latifrons 

Seventh sternite “notched only at center, 
not broadly and deeply excavated. . HG 

Seventh sternite, fig. 426/, notched at 
center, producing two proximal short 
and sharp-pointed teeth... .9. tigrinus 

History SuRVEY BULLETIN 

Ss 

16. 

17. 

19. 

Zils 

22, Excavation of seventh sternite, fig. 426R, — 

Seventh sternite with a broader notch, 
without proximal apical teeth, as in 
figs. 4261, 426U....,.. cae 14 

Median three-fourths of seventh sternite, 
fig. 426U, produced decidedly beyond 
the lateral angles, with a broad deep 
V-shaped notch at center, producing two 
rounded lobes.......... 10. maculosus 

Median portion of seventh sternite, fig. 
4267, not produced beyond lateral 
angles, notched on either side of two 
median apically rounded teeth or narrow 
lobes, which are separated by a broadly 
angular and shallow median emargina- 
f1ON.) 6 eee 11. turpiculus 

Pale gray, marked with definite black 
spots on vertex, scutellum, and pro- 

: 

notum; clavus and costa of each elytron 
usually with a narrow irregular band 
across middlen.. see 1. optatus 

Darker, brown without definite black 
spots except where coloration of face is 
visible on margin of vertex......... 16 

Length not exceeding 5 mm.; ovate in 
form, short and broad.............. 17 

Length 6 mm. or more............-..- 18 
Seventh sternite, fig. 426Z, deeply and 

concavely emarginate, with median in- 
cision forming two rounded black-bor- 
dered sunken lobes.......... 12. altus 

Seventh sternite, fig. 426H, broadly, very 
shallowly concave; margin of excava- 
tion truncate, with a median V-shaped 
notch’: 32%':% ance eee 13. pusillus 

Seventh sternite, fig. 426, with lateral 
margins roundedly narrowed to median 
half, which is deeply, broadly and 
angularly notched......... 14. incisus — 

Seventh sternite with distinct lateral 
angles, posterior margin shallowly con- 
cave, as in figs. 4260, 426P......... 19 

Lateral angles of seventh sternite, fig. 
4260, rounded, rather narrowly, round- 
edly emarginate between these and a 
pair of rounded teeth formed by a 
median incision........ 15. umbrosus 

Lateral angles of seventh sternite, fig. 
426P, sharply angled, very shallowly 
emarginate on either side to a minute 
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median V-shaped notch; margin without 
produced teeth. or lobes 

Seventh sternite, fig. 426, with lateral 
margins rounded to posterior margin, 
which is truncate and very faintly and 
concavely emarginate on median third 

Seventh sternite with prominent produced 

.16. lascivius 

17. truncatus © 

lateral angles, posterior margin notched 
21 or excavated 

Seventh sternite, fig. 4267, with median 
third squarely excavated half way to 
base and bearing a basal tooth as wide 
as excavation and extending half way to- 
posterior margin........ 18. 

Seventh sternite broadly excavated from 
irroratus — 

lateral angles, with a median notch or ~ 
INCISION: .\. J... arenes eee ee 22 

composed of shallow emarginations on 
either side of a pair of median rounded © 
teeth 19. tennessa— 
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TIGRINUS ox A 

FULVIDORSUM FULVIDORSUM 

LASCIVIUS LASCIVIUS 

02 
BIFIDUS BIFIDUS HUMIDUS LOBATUS 

Fig. 424.—Paraphlepsius. A-O, male genitalia. 1, ventral aspect; 2, lateral aspeci. 
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Kee 
EBURNEOLUS fai 

E 
8, LATIFRONS 

ry J 

ne D2 ~~ ROSSI 

een 

INCISUS 

TURPICULUS 
MACULOSUS 

INCISUS Fig. 425.—Paraphlepsius, A_-L, male genitalia. 1, ventral aspect; 2, lateral aspect, 
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Excavation deeper, squarely excavated 
from narrow pointed lateral angles... 23 

23. Rounded median teeth, fig. 426K, sepa- 
rated by a narrow V-shaped median 
notch one-third the distance to base... 
SERIA § cid ercicte hee eee « 20. brunneus 

Rounded median teeth, fig. 426F, ap- 
pressed, divided one-fifth the distance 
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Color pattern of elytra without transverse 
banding. ... = Ache 28 

28. Front margin of head well produced, 
foliaceous. sate 

Front margin of head not strongly pro- 
duced or foliaceous ere 

29. Each pygofer, fig. 4257, notched on either 
side of a median spine on caudal margin 

“2 HESS Se ae 2 mlObDAtuSe © ou) eee. 2. tullahomi 

TULLAHOMI 33 Bab OPTATUS <2 LATIFRONS COLLITUS 

we ; LOBATUS 

FULVIDORSUM EBURNEOLU PUSILLUS TURE EOLUS tI TIGRINUS 

| : : INCISUS 
BRUNNEUS 

; UMBROSUS 
RAMOSUS 

mY 
LASCIVIUS HUMIDUS IRRORATUS 

MACULOSUS ROSSI 

TENNESSA 

TRUNCATUS 

SOLIDAGINIS 

STROBI BIFIOUS 

Fig. 426.—Paraphlepsius. A-Y, female seventh sternite. 

24. Seventh sternite, fig. 4260, with a bifid 
tooth at middle, which is produced 
decidedly beyond lateral angles....... 
“ch See ee ee _..22. humidus 

Seventh sternite truncate, notched or exca- 
vated, not produced at center...... .25 

25. Seventh sternite broadly excavated or 
notched from lateral angles....... 26 

Seventh sternite, fig. 426M, truncate 
posteriorly, incised next to lateral angles, 
notched at middle...... _.23. ramosus 

26. Seventh sternite, fig. 426Y, broadly, 
angularly notched two-thirds the dis- 
tance to base from pointed lateral 
RES ye ae 24. bifidus 

Seventh sternite, fig. 4265, broadly, 
shallowly excavated less than one-fifth 
the distance to base; anterior margin 
of excavation truncate, slightly notched 
EUMIGUIE. «v2 ce ee oss - 25. solidaginis 

27. Color pattern of elytra showing transverse 
banding, with paler and darker shades 
of brown, dark red, or tawny........29 

Each pygofer rounded, not notched on 
caudal margin..... a 30 

30. Aedeagus, fig. 425G, long, very slender, 
curved dorsally, then caudally to caudal 
margin of each pygofer 1. optatus 

Aedeagus, fig. 425C, shorter, broad at 
base, narrowed to a pair of finger-like 
tips .3. strobi 

31. Vertex, pronotum, and scutellum yellow- 
ish or tawny; elytra heavily marked 
with brown or black pigment 32 

Vertex, pronotum, and scutellum not 
definitely marked in color, in contrast 
to elytra : A Ass 35 

32. Pygofers, fig. 425D, with dorsocaudal 
spines directed ventrally .4. rossi 

Pygofers with ventrocaudal spines or 
without spines : 33 

33. Aedeagus short, with short dorsal and 
ventral processes ; 34 

Aedeagus, fig. 4254, long, slender, con- 
vexly curved upward, without dorsal or 
ventral processes .7, eburneolus 
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34. 

Soe 

36. 

aie 

38. 

39. 

40. 

41. 

43. 

44. 
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Each pygofer, fig. 424D, oblique caudally, 
terminating in a ventral, upturned, 
spinelike apex; aedeagus with very short 
ventral and dorsal processes.......... 
OT Se ese hones Rican ti 6. fulvidorsum 

Each pygofer, fig. 4244, more truncate 
caudally, with a long heavy dorsally 
directed spine on ventrocaudal margin; 
aedeagus with a pair of rather long 
spines on ventral side...... 5. collitus 

Vertex rounded in front or slightly angu- 
Late ees ok pein ee OAL eee 36 

Head distinctly angulate, vertex longer at 
middle than next to eyes........... 46 

Vertex short, margins parallel, or vertex 
rounded to front, or both.......... 37 

Vertex slightly longer at middle than next 
to eyes, vertex angled with front... .40 

Plates, fig. 425K, obliquely sloping on 
inner margins from bases so that they 
appear divergent...... 10. maculosus 

Plates not obliquely sloping from bases on 
PanenuMar eins apr eae oe ee ee 38 

Vertex broadly rounded to front....... 39 
Vertex bluntly angled with front, margin 

usually thick; genitalia as in fig. 425/.. 
Bee Ten EE Reet ota ho 11. turpiculus 

Length not over 6 mm.; plates, fig. 424B, 
not concave on inner margins, inner 
margins straight, apexes bluntly pointed 
Par Macarena ee see EMS 9. tigrinus 

Length 7 mm. or more; plates, fig. 425B, 
concavely excavated on inner margins on 
apical halves, apexes converging....... 
La aan Rea ha se dees bioetia Par pena 8. latifrons 

Aedeagus, fig. 425G, long, very slender, 
filamentous, curved dorsally and ex- 
tending to caudal margins of pygofers, 
without processes.......... 1. optatus 

Aedeagus usually short and broad, or, if 
elongated, then broader and with dorsal 
Orslatenaligprocessesa ee ane eee 41 

Length) not over 5:5)mm). 24... ,2..5.. 42 
Length 6.0 mm. or more.............. 44 

2. Aedeagus, fig. 424H, long, rather narrow, 
about the same width throughout, with 
a short erect dorsal process about one- 
third the distance from base.......... 
sidhatilador ce sence veers See eae 26. certus 

Aedeagus not elongate, shorter and broad- 
er, wider at middle than at either end. 

Each pygofer, fig. 4244, obliquely sloping 
to pointed apex, basal spine shorter; 
aedeagus with two dorsal toothlike 
processes and a blunt apex............ 
SE nate ee oS 12. altus 

Each pygofer, fig. 424, truncate caudally, 
basal spine long; aedeagus with one 
dorsal blunt tooth, apex curved ven- 
trally, tapered, and pointed........... 
Saad oNn aa con er ey RE Se pee 13. pusillus 

Dorsal margin of each pygofer, fig. 425L, 
obliquely sloping to bluntly pointed 
apex at ventral ‘margin; a long dorsal 
spine resting on dorsal margin and ex- 
tending caudally beyond apex......... 
See OR NEUE. AMINE wea ame AD 14. incisus 

Dorsal margin of each pygofer not oblique- 
ly sloping to ventral margin, broadly 
rounded caudally, without long spine 
extending caudally. . 

45. Aedeagus, fig. 4242, abruptly and com- 
pletely recurved ventrally and widened — 
at apex; small dorsobasal processes ex-_ 
tending into cavities formed by the re- 
curvedsapex Aj ...c2 eee 16. lascivius 
AS fig. 425F, not recurved but 

46. Pygofers with spines arising from the — 
ventrocaudal angles, as in fig. 424G... 
be dace. g howe een ely ee 47 

Pygofer spines wanting or not arising on 
ventrocaudal margins............... 48 

47. Aedeagus, fig. 424G, simple in form, dorsal 
margin serrate; each pygofer appearing — 
truncate caudally to basal spine...... “4 
SMR ASN Oe OS eee 18. irroratus q 

Aedeagus, fig. 424F, broadly bifurcate at 
apex; each pygofer obliquely sloping 
from dorsal margin to ventrocaudal 
Spins 4 okieh: oe 19. tennessa Bi 

48. Each pygofer, fig. 424/, tapered to bluntly 
pointed apex, witha dorsal spine directed 
ventrally over apex..... 20. brunneus 

Each pygofer without dorsal apical OT 
directed ventrally..2)3- 755 eee 

49. Aedeagus, fig. 424C, composed of a shorell 
basal dorsally enlarged portion, from — 
which a pair of long slender divergent — 
tapering processes extend beyond mar- 
gins of pygofers......... 17. truncatus _ 

Ventral and dorsal processes of aedeagus 
elongate, as in fig. 424K...........1 50 

50. Pygofers, fig. 4240, short, greatly e 
ceeded by aedeagus processes; dorsal 
process of aedeagus considerably longer 
than ventral process...... 21. lobatus 

Pygofers, fig. 424K, longer; aedeagus proc 
esses of approximately equal length’ 
and scarcely exceeding caudal margins — 
of pygoters: << 4. <1. 27. electus _ 

51. Each pygofer, fig. 424, shorter than basal — 
width, with a ventrocaudal spine directed 
dorsally; aedeagus strongly, concavely — 
curved upward.......... 22. humidus ~ 

Each pygofer longer than basal width, 
spine dorsocaudal in position; aedeagug 
not curved concavely upward....... By! 

52. Aedeagus long, strongly curved in the 
form of an inverted sickle, as in fig. 
CULY s EOE 53 

Aedeagus, fig. 4241, short, five times as 
long as broad, almost straight, with 
short dorsal process near middle. . 

53. Caudal margin of each pygofer, fig. 425E. a 

el margin of each pygofer ianene 
to a bluntly pointed apex.......... 

1. Paraphlepsius optatus (Crumb) 

Phlepsius optatus Crumb (1915, p. 194). 

Length 5-6 mm. A species resemilae (4 

ties in color. Vertex bine angled, | 
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little longer at middle than next to eyes and 
with margin thick and obtusely angled with 
front. Pale yellowish, with line on disc of 
vertex, two spots at base, a spot behind either 

eye on pronotum, two spots at apex, and two 
_ points on disc of scutellum black. Elytra 
i 7 
a white, sparsely inscribed; a black spot at 

middle and apex of each clavus, and black 
spots on costa; a faint irregular band across 
middle of clavus. 

Female seventh sternite, fig. 4264, long, 
tapered, posterior margin very shallowly 
excavated; a short median U-shaped incision 
and a black marginal spot on either side. 
Male plates, fig. 425G, long, concavely nar- 
rowed at about half their length, then rather 
evenly produced to near apexes, where they 

are convexly rounded to pointed apexes on 

inner margins. 
This species has erroneously been placed 

as a synonym of cinereus Van Duzee, but 
differs in external characters, and the aedea- 
gus is entirely different. It is a common 

_ species on grasses at the margins of streams 

and in moist areas along the Illinois River 
in the willow-cottonwood habitat. It was 
recorded previously from Tennessee. 

Illinois Records.—Many males and fe- 
males, taken May 28 to October 2, are from 

Algonquin, Alton, Amboy, Barry, Cave in 
Rock, Danville, Duncans Mills, Fulton, 

Grafton, Hardin, Havana, Horseshoe Lake, 
Kampsville, Lima, Mahomet, Meredosia, 

Metropolis, Monticello, New Milford, 
Norris City, Oakwood, Olive Branch, 

Oregon, Pike, Quincy, Rock Island, Rosi- 

clare, Springfield, Vienna, Wilmington, and 
Wolf Lake. 

2. Paraphlepsius tullahomi (DeLong) 

Phlepsius tullahomi DeLong (1916, p. 73). 

Length 5.5-6.0 mm. Pale, with the pos- 
terior halves of elytra appearing banded. 
Vertex obtusely angled, one-fourth longer 
at middle than next to eyes, margin with a 
definite angle, acutely angled with front. 
Vertex, pronotum, and scutellum sparsely 
irrorate. Elytra sparsely marked on each 

anterior half, the posterior half densely 

marked with ramose pigment, a_ rather 

definite line on middle of clavus separating 
the two areas. 

Female seventh sternite, fig. 426B, not 
narrowed apically, posterior margin slightly 

concave on either side of a median produced 

bifid tooth. Male plates, fig. 425/, long, 
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exceeding pygofers, concavely narrowed on 
either side about middle and produced to 
rather bluntly pointed apexes. 

This is apparently a pine species, occur- 
ring normally upon seedlings, and should be 
found in southern Illinois. It 

from Alabama, 
has been 

recorded Tennessee, 
Ohio. 

and 

3. Paraphlepsius strobi (itch) 

Bythoscopus strobi Fitch (1851, p. 58). 
Phlepsius uhleri Van Duzee (1892a, p. 67). 
Phlepsius franconianus Ball (1903, p. 228). 

Length 4.5-5.0 mm. Small, generally 

brownish, with paler bands on elytra. Ver- 

tex bluntly angled, about one-half longer at 

middle than next to eyes, margin not sharp 
but rather definite, obtusely angled with 
front. Vertex fulvous, pronotum and scutel- 
lum brown. Elytra each with a white band 
across base from middle of scutellum to 

middle of clavus, a narrow band just be- 

yond apex of clavus and a third just before 

apex of elytron. 
Female seventh sternite, fig. 426, with 

posterior margin slightly and roundedly pro- 

duced on median third, a black spot on either 
side of middle, giving the appearance of a 

median tooth. Male plates, fig. 425(, long, 

gradually, slightly, and concavely narrowed 
to pointed apexes. 

This is one of the common pine species 

in the eastern United States and should be 

found in Illinois in the pine association. 

4. Paraphlepsius rossi (DeLong) 

Phlepsius rossi DeLong (19388, p. 43). 

Length 7.5 mm. Rather large, robust, 

with vertex, pronotum, and scutellum buff 

or dull yellow. Vertex bluntly angled, one- 

half longer at middle than next to eyes, 
margin of vertex angled with front. Vertex 

rather heavily irrorate with brown on mar- 
gin at apex and on either side. of middle. 

Pronotum irrorate on disc. Elytra heavily 

irrorate, appearing brown in contrast with 

the yellowish vertex, pronotum, and scutel- 

lum. 
Female seventh sternite, fig. 426/°, with 

posterior margin produced and margined 

with brown on either side of a rather broad 
shallow V-shaped notch. Male plates, fig. 

425D, long, gradually tapering to narrow 

blunt Aedeagus in ventral 

rather broad, apical half directed dorsally, 

apexes. view 
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apex with four terminal slender processes; 

central pair long and forming the terminal 
portion of the aedeagus, the lateral pair 

short. A heavy spine-bearing process aris- 

ing at the apex of each pygofer and extend- 

ing across to opposite side. 
This species occurs in Illinois and Con- 

necticut in the floodplain woods association 

where tall grasses and dense herbaceous 
plants are found with cane in shaded areas. 

This is the only type of habitat in which 
it has been collected. 

Illinois Record.—HeErop: Aug. 4, 1934, 

Mohr & DeLong, 18,59. 

5. Paraphlepsius collitus (Ball) 

Phlepsius collitus Ball (1903, p. 227). 

Length 5.5-6.0 mm. One of the smaller 
of the yellow-headed group. Vertex a little 
longer at middle than next to eyes, produced 

and bluntly angled, margin definite, vertex 
angled with front. Vertex, pronotum, and 

scutellum irrorate with pale or yellowish 
brown and contrasting with the dark brown 
irrorations on the elytra. 

Female seventh sternite, fig. 426D, pos- 

teriorly emarginate on either side of a broad 
median tooth, which is bifid at apex. The 

entire margin heavily brownish. Male 
plates, fig. 4244, rather long, broad at bases, 
concavely narrowed on apical halves to 
bluntly pointed apexes. 

This is a common grass-feeding species in 
meadows and in open woodland _ habitats, 

and it occurs from Maine to Florida and 

west to Iowa. It is widely distributed in 
Illinois. 

Illinois Records.—Males and females, 

taken May 6 to October 3, are from Anna, 

Billett, Carbondale, Champaign, Cobden, 
Dixon Springs, Dolson, Effingham, Eichorn, 

Fulton, Golconda, Grand Tower, Ham- 

burg, Harrisburg, Havana, Herod, High 

Knob, Hillsboro, Karnak, Lima, Metropolis, 
Oakwood, Pike, Princeton, Putnam, Shaw- 

neetown, Thebes, Urbana, Ursa, and Vienna. 

6. Paraphlepsius fulvidorsum (Fitch) 

Jassus fulvidorsum Fitch (1851, p. 62). 

Length 5.5-6.0 mm. Vertex, pronotum, 

and scutellum pale fulvous yellow, contrast- 
ing with the dark brown elytra. Vertex 

angulate, one-half longer at middle than 

next to eyes; margin sharp, acutely angled 

with front. Female seventh sternite, fig. 
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426F, with posterior margin incised at mid- 
dle, forming a pair of median short blunt 
teeth; margin slightly emarginate between 
each tooth and lateral angles on each side. 
Male plates, fig. 424D, long, gradually nar- 
rowed from bases to pointed apexes. 

Although occurring in the eastern states 
and west to the Rocky Mountains, this — 
species is not abundant but is taken more 
commonly in small numbers in habitats that 
are like the heath. It occurs on grasses in 
both moist and dry areas. 

Illinois Records—Males and females, 
taken July 8 to October 3, are from Anvil 
Rock, Apple River 

Channel Lake, Dixon Springs, 

Elizabethtown, Fern Cliff, Grand Detour, 

Herod, Muncie, and Palos Park. 

7. Paraphlepsius eburneolus (Osborn 
& Lathrop) r 

Phlepsius churneolus Osborn & Lathrop (1923, 
p. 331). 

Length 5.0-5.25 mm. Vertex light ful- + 
vous; pronotum, scutellum, and elytra dark 

brown. Vertex obtusely angled, one-third 
longer at middle than next to eyes, apex — 

with a sharp edge, angled with front. Fe-— 

male seventh sternite, fig. 426G, with pos- — 

terior margin notched at middle, produced, q 
with a pair of blunt teeth; slightly emargi- — 
nate on either side between each tooth and — 
broadly rounded lateral‘angle. Male plates, 
fig. 4254, slightly concave on center of outer 
margins, each convexly rounded to inner 
margin at apex, forming a pointed apex. ‘ 

Apparently this species is found on grasses 

in woodland areas only. It is apparently not — 

abundant, although taken from Virginia to 
In Illinois, it has been taken © Minnesota. 

from a woodland habitat. 

Illinois Record—Dotson: 

1936, DeLong & Mohr, 19. 

8. Paraphlepsius latifrons (Van Duzee) | 

Phlepsius latifrons Van Duzee (1892a, p. 66). 

Length 7 mm. Large, robust, with a 
~ short broadly rounded head. Vertex slightly ~ 

longer at middle than next to eyes. Margin ~ 
thick, obtusely angled, almost rounded to 
front. Pronotum almost four times as long 
as vertex. Color pale, heavily marked with — 
brownish irrorations and ramose pigment 

lines. 
Female seventh sternite, fig. 426C, broadly, 

Canyon State Park, 
Dolson, _ 

July 24m 
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angularly excavated, the sides of excavation 
_ sinuate. Male plates, fig. 425B, concavely 

~ excavated on inner margins just below nar- 

F 

rowed rather pointed and convergent apexes. 

This is a pasture species, recorded previ- 
ously from the southeastern states, and has 
never been found abundantly. It occurs in 
pastures of long standing where there is a 
variety of herbaceous vegetation. 

Illinois Records.—Cave in Rock: Oct. 
2, 1934, Frison & Ross, 12. Cray City: 
at light, June 24, 1909, 1 ¢. Dixon Sprines: 
July 9, 1935, DeLong & Ross, 18, 19. 
Gotconpba: June 22, 1934, Ross, Dozier, & 
Park, 12. SHAWNEETOWN: June 23, 1936, 
DeLong & Ross, 34, 32; June 27, 1936, 
DeLong & Mohr, 72,12. 

9. Paraphlepsius tigrinus (Ball) 

Phlepsius tigrinus Ball (1909a, p. 80). 

Length 6 mm. Tawny, brown, with faint 
reticulations, and with a pale spot on yellow 
scutellum. Vertex short, only slightly 
longer at middle than next to eyes, margin 
thick, not sharply angled with front. Fe- 
male seventh sternite, fig. 426/, with the 
posterior margin short, roundedly emargi- 
nate on either side of a produced median 
tooth, which is narrowly bifid at middle. 
Male plates, fig. 424B, concavely narrowed 
on outer margins at middle, each produced 

and convexly rounded at apex to form 
pointed tips on inner margin. 

Previously recorded from the District of 
Columbia and Ohio, this species has been 

taken in Illinois. It occurs only on pine. 
Illinois Records——Girsonia: Oct. 2, 

1934, Frison & Ross, 1 ¢. Oaxkwoop: Aug. 
17, 1934, DeLong & Ross, 12. 

10. Paraphlepsius maculosus (Osborn) 

Phlepsius maculatus Osborn (190Sa, p. 276). 
Name preoccupied. 

Phlepsius maculosus Osborn in Osborn & Lath- 
Top (1923, p. 319). New name. 

Fig. 427. Length 7 mm. Broad headed. 
Vertex short, scarcely longer at middle than 

next to eyes; margin thick, almost rounded 
to front. Pale, marked with brown irrora- 

tions that blend into spotted areas on head, 
pronotum, and elytra. Four dark spots on 
anterior margin of vertex and two darker 
spots next to the posterior border. Female 
seventh sternite, fig. 426U, long, median 
three-fourths produced abruptly into a lobe, 
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the median third of which is notched one- 
fourth the distance to base by a V-shaped 
notch with the apex rounded: black spot 
causes segment to appear more deeply 
notched. Male plates, fig. 425K, short, inner 
margins concavely excavated, forming di- 
vergent bluntly pointed apexes. 
greatly exceeding plates. 

Pygofers 

Fig. 427.—Paraphlepsius maculosus. Adult: 
a, profile; b, face; c, female genitalia; d, 
elytron. (From Osborn.) 

This species, described from Ohio, is ap- 
parently rare or very dificult to capture. 
One male was collected in Illinois on a sand 

prairie that is being invaded by woodland. 
Records indicate that the species is usually 
taken in prairie habitats. 

Illinois Record.—Sr. ANNE: July 20, 
1934, DeLong & Ross, 1¢@. 

ll. Paraphlepsius turpiculus (Ball) 

Phlepsius turpiculus Ball (1900b, p. 200). 

Length 6-7 mm. Broad headed. Vertex 
almost parallel margined, but little longer 

at middle than next to eyes, margin round- 
edly angulate, bluntly angled with front. 

Color rather uniformly and evenly irrorate 
with brownish pigment. Female seventh 

sternite, fig. 4267, with posterior margin 

rather deeply and concavely excavated on 
either side of median half, which is broadly, 
shallowly, and angularly excavated, with a 

black mark at apex of excavation suggesting 

a deep incision. Male plates, fig. 425J, con- 

cavely narrowed and tapered to acute apexes. 



298 Ittinois NATURAL 

Each pygofer spine directed caudally, sinu- 
ate, and lying dorsad to caudal end of py- 

gofer. 
For many years we have referred speci- 

mens of this species to fuscipennis, which is 

a smaller and darker species and seems to 

be confined to the Atlantic coastal area; 

turpiculus is a prairie form closely related 
to fuscipennis and occurs in the northern 

part of Illinois, as well as other parts of 

the Middle West and the South. It occurs 
in moist habitats and in prairie lagoons in 

marshy areas. 
Illinois Records.—Beacu: July 25, 1934, 

Frison & DeLong, 22. NorrHern ILii- 

Nois: 12. Oak Lawn: Sept. 6, 1935, T. 

H. Frison, 1¢. Zion: Aug. 7, 1935, Ross 

& DeLong, 12. 

12. Paraphlepsius altus (Osborn & Ball) 

Phlepsius altus Osborn & Ball (1897, p. 228). 

Length 5 mm. Short, robust. Vertex 

bluntly angulate, about one-fifth longer at 
middle than next to eyes, margin thick, 
bluntly angled with front. Rather evenly 
and densely irrorate with dark fuscous. 

Female seventh sternite, fig. 426L, with 

lateral angles strongly produced, between 

which the posterior margin is broadly, 
deeply, and abruptly emarginate, the margin 

of excavation at base forming a rounded 
black lobe on either side of a median narrow 

incision. Male plates, fig. 424£, long, 
slightly and concavely narrowed to acute 

bluntly pointed apexes. 

Recorded only from the Middle West, 
this species is common in the wet prairie and 

usually does not occur in dry prairie habi- 
tats. It has been collected in Illinois from 
short grasses in low moist prairie habitats. 

Illinois Records.——Futton: low  pas- 

ture, July 8, 1934, DeLong & Ross, 14,49. 

Zion: Aug. 7, 1935, DeLong & Ross, 1°. 

13. Paraphlepsius pusillus (Baker) 

Phlepsius pusillus Baker (1892a, p. 66). 
Phlepsius collinus Osborn & Lathrop (1923, 

p. 324). 

Length 4.5-5.0 mm. Short, broad, robust. 

Vertex distinctly angulate, almost one-half 
longer at middle than next to eyes, margin 
distinct, angled with front. Vertex, prono- 
tum, and scutellum dark, interspersed with 

white spots. Elytra marked with dark brown 
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vermiculate lines. Female seventh sternite, 

fig. 426H, short, posterior margin broadly, 
very shallowly emarginate, with a short V- 
shaped notch at middle; entire margin of 

excavation heavily embrowned. Male plates, 
fig. 424J, evenly, slightly, and convexly nar- 
rowed to bluntly angled apexes. 

Recorded previously from the Atlantic 

states, this is a common hillside pasture — 
species in southern Illinois, where it occurs 
on short grasses. It seems to be rather 
definitely restricted to a dry upland habitat. — 

Illinois Records.—Anvit Rock: Oct. 3, 
1934, Frison & Ross, 16, 39. CAVE IN 
Rock: Oct. 2, 1934, Frison & Ross, 146. — 
Dixon Sprincs: July 29, 1934, DeLong & 
Mohr, 66,22. Fern Curr: Aug. 3, 1934, 
DeLong & Mohr, 12. Herop: Aug. 3, 
1934, DeLong & Mohr, 14,12. ViENNA: 
July 29, 1934, DeLong & Ross, 38,72. 

14. Paraphlepsius incisus (Van Duzee) © 

Phlepsius incisus Van Duzee (1892a, p. 73). 

Length 6 mm. Rather broad, robust. 
Vertex bluntly angled, a little longer at 
middle than next to eyes, distinctly angled 
with front, margin definite. Marked with 

brown irrorations, often appearing whiter 

along the margin. Female seventh sternite, 
fig. 426N, with lateral margins sloping to 

median half of segment, which is rather 
deeply, broadly, and angularly excavated 
more than one-third the distance to base, 

and with a brown spot on either side of 
notch on outer sloping margin; lateral angles” 
absent. Male plates, fig. 425L, deeply, con- 
cavely excavated on outer margins and pro- 
duced to rather broad blunt rounded apexes 

This is a grass-feeding species usually 
found in open woodland areas and often in 
rather densely shaded herbaceous growth. 
It is found in the East and Middle West, 
and occurs in small numbers in widely sepa- 
rated localities in I]linois. } 

Illinois Records——AnrtiocH: July 57 
1932, T. H. Frison, 1¢. AppLe RIVER 

Canyon State Park: Aug. 22, 1935, De- 
Long & Ross, 34. Dorson: July 18, 1934, 
DeLong & Ross, 14, 12; July 24, 1936, 

19; Aug. 18, 1892, C. A. Hart, 19; Sept 
5. 1998. C..W. Woodworth, 1oe 8, 
1917, 14; Aug. 17, 1920, 12. 
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15. Paraphlepsius umbrosus (Sanders 

& DeLong) 

Phlepsius umbrosus Sanders & DeLong (1917, 
p- 88). 

Length 6.0-6.5 mm. Large, rather ro- 
bust, brownish. Vertex obtusely angled, 

one-half longer at middle than next to eyes, 
margin thick, obtusely angled with front; 
rather densely and evenly irrorate with 
brown, except for a paler spot each side 
next to eye. Female seventh sternite, fig. 

4260, long, tapered, posterior angles prom- 

inent, narrowly rounded. Posterior margin 
produced, bifid at center, a rounded tooth 

either side; the margin slightly concave be- 
tween each median tooth and lateral angle. 
Male plates, fig. 425F, long, rather narrow, 
slightly and concavely narrowed on outer 
margins to bluntly pointed apexes. Aedeagus 
with a narrow straight dorsal process. Body 
of aedeagus not recurved but straight, a 
little narrowed before apex. 

This species has a northern distribution 
and is an open woodland form living on 
herbaceous vegetation in rather definitely 
shaded areas. It has been taken in northern 
Illinois. 

Illinois Record.—Appie River CANYON 
State Park: July 11, 1934, DeLong & 
Ross, 12. 

16. Paraphlepsius lascivius (Ball) 

Phlepsius lascivius Ball (1900b, p. 200). 
Phlepsius micronotatus Osborn & Lathrop 

(1923, p. 321). 
Length 6 mm. Rather robust, brownish, 

with the black coloration of the face visible 
on margin of vertex from above. Vertex 

bluntly angled, slightly longer at middle 
than next to eyes, margin thick, obtusely 
angled with front; densely irrorate with 
dark brown except for a white spot at apex, 
on either side of which is a polished black 

spot formed by the extension of the black 
coloration on the upper portion of face. 

Female seventh sternite, fig. 426P, long, 
posterior margin broadly, very shallowly 

emarginate, with a slight notch at middle. 
Male plates, fig. 424, concavely narrowed 

on median portion to broadly rounded 
apexes. 

This is a western prairie species and may 
eventually be found in the prairie habitat 
in Illinois. 
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17. Paraphlepsius truncatus (Van Duzee) 

Phlepsius truncatus Van Duzee (1892a, p. 72). 

Length 5.25-5.5 mm. Narrow, with 
bluntly angulate head; superficially resem- 
bling irroratus so closely that the two species 
cannot be separated except by use of the 
external genital characters. Vertex about 
one-fourth longer at middle than next to 
eyes and bluntly angled with front. Rather 
uniformly irrorate with brown. Female 
seventh sternite, fig. 426//”, with lateral 
margins broadly rounded to posterior mar- 
gin, which is almost truncate, but very 
slightly emarginate on median third, the 
emargination black bordered. Male plates, 
fig. 424C, gradually, slightly, and concavely 
narrowed to rather broad blunt apexes, 
which are convexly rounded on outer mar- 
gins to inner margins. 

This is a very common and abundant 

species in the eastern states but is not found 

in as great numbers as irroratus. The opti- 
mum habitat seems to be a moist open wood- 

land with dense herbaceous vegetation. 
Illinois Records——Many males and fe- 

males, taken June 13 to October 3, are 

from Alsip, Alton, Anvil Rock, Barry, Cave 

in Rock, Dixon Springs, Dolson, Eichorn, 

Elizabethtown, Fairfield, Fulton, Gibsonia, 

Grand Tower, Herod, Hillsboro, Homer, 
Mahomet, Marshall, Metropolis, Momence, 
Muncie, Norris City, Oak Lawn, Pana, 

Princeton, Seymour, Shawneetown, Thebes, 
Urbana, Vienna, Volo, and Watson. 

18. Paraphlepsius irroratus (Say) 

Jassus irroratus Say (1831, p. 308). 
Jassus testudinarius Burmeister (1838, pl. 14). 

Length 5.5-6.0 mm. Slender, with a 
bluntly, angularly produced vertex that is 
about one-fourth longer at middle than next 

to eyes; margin rather thick, obtusely angled 

with front. Coloration somewhat variable, 

usually rather uniformly and heavily irro- 

rate. Female seventh sternite, fig. 4267, 
truncate, with a short tooth produced on 

either side of median third, which is square- 

ly and deeply excavated half way to base; 

a broad tooth the width of excavation ex- 
tending half way to posterior margin. Male 

plates, fig. 424G, concavely narrowed near 

middle, apexes produced as long narrow 
straplike processes that are blunt at apexes. 

Transcontinental in distribution, this is 
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the most common species of the genus and 
occurs in almost every habitat condition. 

It is common in pasture, meadow, and wet 

prairie situations, and occurs upon almost 

every type of cultivated crop. 

Illinois Records.—Many males and fe- 
males, taken May 15 to October 31, are 
from Adair, Algonquin, Alton, Anvil Rock, 

Apple River Canyon State Park, Arcola, 

Atlas, Aurora, Beach, Bradley, Buda, Bush- 

nell, Cairo, Carbondale, Carman, Cave in 

Rock, Champaign, Charleston, Chemung, 

Chicago, Clayton, Clay City, Collinsville, 
Cornland, Danville, Decatur, Deland, Des 

Plaines, Dolson, Dongola, Dubois, Dwight, 

Eichorn, Elgin, Elizabethtown, Fairfield, 

Forrest, Fox Lake, Fulton, Galena, Geff, 

Gibson City, Gibsonia, Golconda, Grafton, 

Grand Detour, Grays Lake, Harrisburg, 

Havana, Herod, High Knob, Hillsboro, 

Kampsville, Kankakee, Karnak, Lima, 

Luther, Mahomet, Marshall, Meredosia, 

Metropolis, Momence, Monmouth, Monti- 

cello, Mount Carmel, Muncie, New Hol- 

land, Norris City, Oak Lawn, Oakwood, 

Ogden, Olive Branch, Onarga, Palos Park, 

Pana, Payson, Pecatonica, Pekin, Pike, 

Princeton, Pulaski, Putnam, Quincy, Rosi- 

clare, Round Lake, St. Anne, Seymour, 
Shawneetown, Sheffield, Sibley, Sparta, 
Springfield, Starved Rock State Park, Ster- 

ling, Sumner, Thebes, Temple Hill, Urbana, 

Ursa, Vandalia, Vienna, Virginia, Volo, 

Waukegan, White Heath, and Zion. 

19. Paraphlepsius tennessa (DeLong) 

Phlepsius tennessa DeLong (1916, p. 75). 
Phlepsius similis Lathrop (1917, p. 128). 

Length 5.5-6.0 mm. Rather large and 
elongate. Vertex bluntly angled, about one- 
half longer at middle than next to eyes, 
forming a rather definite margin with the 
front. Marked with brownish irrorations, 
but without definite additional markings. 
Female seventh sternite, fig. 426R, with pos- 

terior margin rather broadly and shallowly 
emarginate on either side of a median nar- 

rowly notched portion; median line cephalad 
to notch and each emargination brown bor- 
dered. Male plates, fig. 424F, gradually, 

slightly, and concavely narrowed to blunt 
rounded apexes. 

This is a common grass-feeding species 
and is found abundantly in moist or partly 
shaded habitats. It was reported previously 
from Ohio and eastward. 
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Illinois Records.—Males and females, 
taken June 14 to October 2, are from Cache, 
Carmi, Cave in Rock, Dixon Springs, Don- 

gola, Dolson, Elizabethtown, Fern Cliff, 
Jonesboro, Karnak, Norris City, Olive 
Branch, Shawneetown, Temple Hill, and 
Vienna. : 

20. Paraphlepsius brunneus (DeLong) i 

Phlepsius brunneus DeLong (1916, p. 74). ‘ 

Length 6-7 mm. Resembling tennessa in — 
form and size, but usually darker brown 
in color. Vertex obtusely angled, about 

one-half longer at middle than next to eyes, — 
vertex definitely angled with front, margin — 

irrorate with dark brown pigment. Female 

seventh sternite, fig. 426K, roundedly nar- _ 
rowed to produced narrow lateral angles, be- 

excavated about one-fourth the distance to 
base; posterior margin of excavation slightly 
produced at middle and rather deeply and 
narrowly notched, the concavity on each — 
side of notch dark margined. Male plates, 
fig. 4247, rather long, concavely tapered to — 

rather blunt pointed apexes. 5 

tennessa but in similar moist grassy habi- — 
tats. It was previously reported from Ten- 
nessee and the Lake Erie region. ; 

Illinois Records.—Males and females, 
taken June 13 to August 17, are from Dol- 
son, Eichorn, Havana, Herod, Karnak, 
Metropolis, Norris City, Quincy, St. Joseph, ~ 
Shawneetown, and Vienna. ne 

21. Paraphlepsius lobatus (Osborn) 

Phlepsius lobatus Osborn (1898, p. 247). 

to eyes; vertex bluntly angled with front, ~ 
margin thick. Dorsum rather evenly, but not | 

densely, irrorate with fuscous. Female 
seventh sternite, fig. 426, slightly mar-_ 
rowed, lateral angles strongly produced and 
pointed, between which the posterior margin 
is abruptly excavated about one-fifth the 
distance to base, with the margin of excava- 
tion ‘slightly and angularly produced and 
incised at middle. Male plates, fig. 4240, 
short, concavely narrowed to bluntly pointed 
apexes, which are slightly divergent. 

This is an uncommon Middle Western 
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species that has been collected in moist 
grassy habitats. It should occur in northern 
Illinois. 

22. Paraphlepsius humidus (Van Duzee) 

Phlepsius humidus Van Duzee (1892a, p. 76). 
Phlepsius dentatus Baker (1898a, p. 65). 

Length 6-7 mm. Large, broad, yellowish 
brown. Vertex obtusely angled, anterior 
margin thin, acutely angled with front; 
vertex and scutellum usually pale yellowish. 

Elytra with three indistinct transverse 
bands; a fuscous spot on suture at middle 
and apex of each clavus. Female seventh 

sternite, fig. 426Q, short, lateral angles 
rounded, between which the posterior mar- 

gin is concavely notched on either side of the 
median half, which is produced beyond the 
lateral angles and is bifid at center, produc- 
ing a pair of pointed teeth; sides of produced 
portion black margined. Male plates, fig. 
424N, rather rapidly narrowed to acutely 
angled apexes. 

This species is abundant in the eastern 
half of the United States in fresh-water 
marshes and in moist or wet grassy meadow 
areas. Apparently it lives on coarse grasses 
or sedges. 

Illinois Records.—Males and females, 

taken May 29 to October 5, are from Algon- 
quin, Buda, Champaign, Channel Lake, 
Dubois, Grand Detour, Hamilton, Havana, 
Herod, Homer, Keithsburg, Lake Villa, 
Macomb, McHenry, Muncie, Oquawka, 
Princeton, Spring Valley, Sugar Grove, Sun 
Lake, Urbana, and Volo. 

23. Paraphlepsius ramosus Baker 

Paraphlepsius ramosus Baker (1897, p. 158). 
Phlepsius tenuifrons Sanders & DeLong (1919, 

p. 235). 

Length 7 mm. Large, robust, with a thin- 
margined almost foliaceous vertex, which 

is roundedly angulate; margin sometimes 
definitely upturned. Dark brown to fuscous, 
elytra with fuscous marking more dense 
posterior to middle, producing a banded 

appearance. Female seventh sternite, fig. 
426M, long, appearing almost truncate, pos- 
terior margin slightly notched at middle, 
the margin between notches sinuate. Male 
plates, fig. 425£, long, concavely narrowed 

‘near middle on outer margins, then pro- 

duced, forming bluntly pointed apexes. 
This northeastern species occurs on tall 
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grasses or sedges in fresh-water marshes, 
and on coarse grasses in low wet meadows. 
It has not been found on the prairies. 

Illinois Records—CHAMPAIGN: at 
light, July 27, 1887, C. A. Hart, 14. Dot- 
son: Rocky Branch, July 18, 1934, DeLong 
& Ross, 13,12. Muwncir: sweeping, July 
25, 1908, 19 ; Aug. 15, 1917, 19. Ursana: 
sweeping, June 21, 1889, C. A. Hart, 12. 

24. Paraphlepsius bifidus (Sanders 
& DeLong) 

Phlepsius bifidus Sanders & DeLong (1917, p. 
89). j 

Length 7 mm. Large, rather robust. 
Vertex roundedly angulate, about one-third 
longer at middle than next to eyes, flattened, 
margin acute, thin, sharpest at middle. 
Color dark gray, vertex yellowish, prono- 
tum yellowish on anterior margin, disc 
darker. Scutellum ivory white, with sparse 
irrorations. Elytra marked with brown pig- 
ment, darker on posterior half, and with 
indication of a paler band at middle. Female 
seventh sternite, fig. 426Y, tapered to apex 
and sloping to prominent angles, between 
which the brownish posterior margin is 
deeply and angularly notched two-thirds the 
distance to base. Male plates, fig. 424.17, 
long, broad at base, slightly and concavely 
narrowed near middle, and together pro- 
duced to form a rather bluntly pointed apex. 
Pygofers with dorsal pointed processes. 

This species has a northern distribution 
and is a woodland form. It may occur in 
northern Illinois. 

25. Paraphlepsius solidaginis (Walker) 

Acocephalus solidaginis Walker 
847). 

Phlepsius nebulosus Van Duzee (1892a, p. 77). 

(185la, p. 

Length 8 mm. This is probably the larg- 
est species of the genus. Vertex roundedly 

angulate, nearly twice as long at middle as 

next to eyes, margin sharp, acutely angled 

with front. Color grayish brown, the paler 

brown color often caused by the more sparse 
irrorations or ramose markings. Female 

seventh sternite, fig. 4268, tapered to apex, 
lateral angles produced and prominent, be- 

tween which the posterior margin is broadly, 

decidedly emarginate; border of emargina- 

tion practically truncate and slightly notched 
at middle, black margined. Male plates, fig. 

425H, long, concavely narrowed near mid- 
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dle of outer margins, then produced to 
bluntly pointed apexes. 

This is a typical species of the moist 
prairie in the eastern states and west to 

Colorado. It is found also in meadows that 
are similar to the moist prairies. 

Illinois Records—BracH: Aug. 22, 
1906, 16. CHAmpaIGN: July 6, 1887, C. 
A. Hart, 19. Fox Laker: Aug. 6, 1935, 
DeLong & Ross, 14. Garespurc: 19. 
Homer: at light, July 11, 1927, Frison & 
Glasgow, 19. Princeron: July 12, 1937, 
Mohr & Burks, 16. Zion: July 25, 1935, 

Frison & DeLong, 146, 12; Aug. 7, 1935, 

Ross & DeLong, 12. 

26. Paraphlepsius certus (DeLong) 

Phlepsius certus DeLong (1938, p. 44). 

Length 5.5 mm. Slender, brownish; in 

size, form, and color similar to irroratus, 

but differing in male genital structures. 
Vertex evenly marked with brown ramose 
pigment. Two darker spots on each elytron, 
one at end of claval suture and another 
about half way between this and apex of 
scutellum. Male plates, fig. 424H, long, 
slightly and concavely narrowed about half 

way to apexes, which are bluntly pointed. 

Aedeagus in lateral view curved upward 
near base, then bifurcate, a short process 

extending dorsally, and a broad longer proc- 
ess directed caudally, the latter narrowed 

near apex. A long dorsally directed spine 
at the ventrocaudal margin of each pygofer. 
Female unknown. 

This species has been collected only in 
a fresh-water marsh in Wisconsin. 

27. Paraphlepsius electus (DeLong) 

Phlepsius electus DeLong (1938), p. 43). 

Length 5 mm. In size and form similar 
to irroratus, but paler in color. Vertex 

bluntly angled, one-half longer at middle 
than next to eyes, margin rather thin, 
sharply angled with front. Vertex, prono- 
tum, and scutellum cream colored, rather 
evenly irrorate with light brown. Elytra 
irrorate with darker brown. 

Male plates, fig. 424K, about as long as 
combined width at base, gradually tapered 
to blunt apexes. Aedeagus with a ventral 
and dorsal portion; ventral portion in lateral 
view narrow at base, strongly and abruptly 
broadened on apical third with a short dor- 
sal process at apex; dorsal process curved 
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dorsally at base, then posteriorly, consist-— 
ing of two lateral pieces that diverge at 
apex and exceed the ventral portion in 

length. Each pygofer with a short erect 
spine on dorsal apical margin. i 

This species is known only from Illincis” 
and Missouri. w 

Illinois Record.—Appte River CANYON ~ 
State Park: July 11, 1934, Frison & De- | 
Long, 1 ¢. 

86. TEXANANUS Ball 

Texananus Ball (1918, p. 384). 

Head narrower than pronotum. Vertex 
bluntly angular, sometimes conical, vertex 

with margin rounded to front. Elytra broad 
and short. 

About 30 species of this genus are © 

recorded from the United States; six of 
them occur in Illinois. Several others may 
eventually be found here. a 

Key To SPECIES 

2. Seventh sternite, fig. 4284, roundedly pro- 
duced from base to apex, with two 
rounded teeth. Length 7.0—7.25 mm... 
Md je Gare: Seka aagae ae eee 1. rufusculus 

Seventh sternite concavely rounded or 
notched...:.. 2... S52 aa 3 

3. Seventh sternite broadly and concavely 
excavated from lateral angles........ 

4. Seventh sternite, fig. 428C, excavated hall f 
way to base, not exposing lateral mar- 
gins of underlying membrane........ 
EE SS Oe ee 2. superbus 

Seventh sternite, fig. 428B, deeply ex- 
cavated two-thirds the distance to base, 
exposing lateral lobes of underlying 
segment at the sides...... 3. excultu: 

5. Seventh sternite, fig. 428D, with posterior 
margin shallowly and angularly slop 
to median narrow short V-shaped notch; 
entire insect tessellate....4. areolatus 

Seventh sternite deeply notched at least 
half way to base; insect not tessellate. 

6. Seventh sternite, fig. 428#, notched more 
than half way to base, notch abruptly 
narrowed half of its way to base, apex 
rounded 24) ae eee 5. decoru 

Seventh sternite, fig. 4287, with a broad 
V-shaped notch, and a narrow rathi 
deep rounded emargination on margin 
on either side of notch...6. cumulatus 

7. Plates broad, short, rounded, together 
almost semicircular in shape, as in 

Plates bluntly or rather sharply angled, as 
in fig. 428H 
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8. Entire insect tessellate; each pygofer, fig. 
428G, as broad as long, truncate 
caudally; aedeagus composed of one 
TIGRIS Soe Ee OeRnaee 4. areolatus 

Insect brown, not tessellate; each pygofer, 
fig. 428/, more than twice as long as 
greatest width, concavely narrow to 
pointed caudal apex; aedeagus with a 
rounded dorsal process and a_ long 
straight ventral process. ..2. superbus 

9. Reddish brown in color; length 7.0 mm. 
ae TAGE ae ae eee 1. rufusculus 

Usually darker brown in color; length 
less than 6.5 mm.... . 210) 

10. Plates, fig. 428H, triangular, together 
acutely pointed; aedeagus composed of 
BMCIDEOCESS ois. bo vie os nica 3. excultus 

Plates with apexes rounded, blunt; aedea- 
gus with two processes, a long straight 
ventral process and a dorsal curved 
PIES RSMo aol e «ib siz = Sane '2 A acn ul! 

Il. Plates, fig. 428Z, short and narrow; pygo- 
fers pointed caudally; dorsal process of 
aedeagus long and slender; elytra marked 
with pale lobate spots... ... 5. decorus 

Plates, fig. 4287, longer and_ broader, 
pygofers blunt, rounded caudally; dor- 
sal process of aedeagus short and broad; 
elytra brown, without lobate spots... . 

6. cumulatus 

1. Texananus rufusculus (Osborn & 
Lathrop) 

Phlepsius rufusculus Osborn & Lathrop (1923, 
p. 340). 

Length 7.0-7.25 mm. Large, robust, re- 
sembling superbus but larger and more red- 
dish brown in color. Vertex one-fourth 
longer at middle than next to eyes, obtusely 
rounded to front; anterior border of vertex 

ivory yellow. Female seventh sternite, fig. 
4284, broadly and roundedly produced from 
base to form a pair of short broadly rounded 
teeth separated by a narrow notch. Male 
plates, fig. 428K, rather long, triangular 
with bluntly pointed apexes. Aedeagus with 
a pair of ventral lateral processes, which 

are divergent, and a median process, which 

is enlarged at the base and abruptly tapered 
to a long slender process. 

This uncommon species has been collected 
only in wooded floodplain areas, and its 
range of habitat is not known. It was pre- 
viously recorded from Ohio and Missouri. 

Illinois Record —Makanpa: March 27, 
1935, Ross & Mohr, 1°92. 

2. Texananus superbus (Van Duzee) 

Phlepsius superbus Van Duzee (1892a, p. 81). 

Length 6 mm. Broad, narrow headed, 
robust, rather heavily irrorate, dark fuscous. 
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Vertex roundedly angulate, about one-third 
longer at middle than next to eyes, rounding 
to front. Female seventh sternite, fig. 4280, 
broadly excavated half way to base; apex of 
emargination occupies about one-third of 
entire width between lateral angles and is 
truncate; side margins sinuate. Male plates, 
fig. 428/, short, broad, together semicircu- 
lar. Aedeagus with a pair of long ventral 
processes that are abruptly narrowed on 
dorsal margin near apex and produced in 
narrow pointed apexes; dorsal process short, 
sickle shaped, with the curved apex directed 
dorsally and anteriorly. Each pygofer long, 
tapered, concavely narrowed on ventral 
margin to rather pointed apex. 

This is a transcontinental grass-feeding 
species and occurs in meadows and pastures. 

Illinois Records.—ANNa: Oct. 11, 1934, 

DeLong & Ross, 14. Dixon Sprincs: July 
29, 1934, DeLong & Ross, 162, 129; July 

9, 1935, DeLong & Ross, 1. 

3. Texananus excultus (Uhler) 

Jassus excultus Uhler (1877, p. 467). 

Length 6.0-6.5 mm. Broad, resembling 

superbus in general form and size, but the 
vertex, pronotum, and scutellum are tawny 

yellow in contrast to the darker brownish 

elytra. Commissural line of elytra with 
white lobate spots. Vertex about one-fourth 

longer at middle than next to eyes, rounded 

to front. Female seventh sternite, fig. 428B, 
broadly excavated two-thirds the distance 
to base; side margins slightly produced and 
reunded not far from the lateral margins; 

plates of underlying sternite exposed at sides 

of the excavation. Male plates, fig. 428//, 
broad, triangular, apexes bluntly pointed. 

Aedeagus with a basal dorsally produced 
process that is tapered and bluntly pointed; 
apical portion narrowed, tapered to a slender 

pointed apex, which is dorsally curved an- 
teriorly, almost touching the basal portion. 

Pygofers short and pointed, not exceeding 

plates. 
This species is southern in range, feeding 

on grasses in pastures and in wet areas and 

prairies. 
Illinois Records.—Cave 1n Rock: Oct. 

2, 1934, Frison & Ross, 16, 19. FERn 

Curr: Aug. 3, 1934, DeLong & Mohr, 24, 

39. Giesonta: Oct. 2, 1934, Frison & Ross, 

20%, 129. Karnak: Aug. 8, 1934, Ross, 

DeLong, & Mohr, 12. Makanpa: March 
26, 1935, Ross & Mohr, 12. Norris City: 
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Oct. 1, 1934, Frison & Ross, 1¢. VIENNA: 

June 29, 1934, DeLong & Ross, 82. 

4. Texananus areolatus (Baker) 

Phlepsius areolatus Baker (1898, p. 30). 

Length 6 mm. Ivory white, tessellate 
with brown, fuscous, and black. Vertex 

one-third longer at middle than next to eyes. 

Anterior margin sharp, with alternate ivory 
and black spots; front straight in profile. 
Irrorations of elytra often forming definite 
areolar spots. Female seventh sternite, fig. 

428D, rather long; posterior margin broadly 

and shallowly emarginate, a short V-shaped 

Intinois NarurAt History SURVEY BULLETIN 

notch at apex, a brown spot on either side. 
Male plates, fig. 428G, short, broad, 

rounded, almost semicircular. 

composed of a structure that is enlarged 
dorsally near base and produced, bearing 

a narrowed anteriorly curved dorsal proc- 
ess; a long ventral process produced ven- 
trally. Pygofers short, broadly truncate. 

Recorded previously only from Kansas, 
this is a typical prairie species and appar- 

ently is restricted to the prairie habitat in 
Illinois. 

Illinois Records.—Carman: July 29, 
1936, Mohr & Burks, 26, 52; July 13, 
1937, Mohr & Burks, 134, 109. 

A 

RUFUSGULUS 

AREOLATUS 

B DECORUS SHY 
EXGULTUS 

Ge 
c GUMULATUS 

SUPERBUS 

CUMULATUS RUFUSCULUS 

Fig. 428.—Texananus. A-F, female seventh sternite; G—L, male genitalia, ventral and lateral if 
aspects. 

DECORUS DECORUS 

Vol. 24, Art.2 

Aedeagus | 
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5. Texananus decorus (Osborn & Ball) 

Phlepsius decorus Osborn & Ball (1897, p. 

230). 
Length 6 mm. Rather short, robust, 

whitish, with flaring elytra. Vertex broadly, 

roundedly angulate, about one-third longer 

at middle than next to eyes; anterior margin 

bluntly angled. Vertex, pronotum, and 

scutellum marked with tawny; a transverse 

pale band on vertex extended forward to 

apex at middle. Elytral commissural line 

on clavus with ivory white lobate spots. 

Female seventh sternite, fig. 428£, with 

lateral margins rounded to posterior mar- 

gin, which is almost truncate; median 

fourth broadly, deeply, triangularly exca- 

vated two-thirds the distance to the base; 

sides of excavation sinuate. .Male plates, 

fig. 428L, short and narrow, triangular 

apexes roundedly angled. Aedeagus with a 

long slender bladelike ventral process, and 

a rather long slender dorsal process with 

apical third curved dorsally. Pygofers each 

tapered to a bluntly pointed apex, these 

widely divergent and excavated laterally. 

Throughout Illinois this is a rather com- 

mon grass-feeding pasture species in moist 

habitats. It is also found on certain types 

of prairie. It occurs widely over the eastern 

United States. 

Illinois Records—Males and females, 

taken June 14 to October 20, are from 

Alton, Browns, Cairo, Cave in Rock, Cy- 

press, Dubois, Duncans Mills, Elizabeth- 

town, Farina, Fern Cliff, Gibsonia, Gol- 

conda, Grand Tower, Havana, Homer, 

Jonesboro, Marshall, Muncie, Shawnee- 

town, Urbana, Vienna, and Watson. 

6. Texananus cumulatus (Ball) 

Phlepsius cumulatus Ball (1900), p. 202). 

Length 6.0-6.5 mm. Broadly oval, robust, 

reddish brown. Vertex short, scarcely longer 

at middle than next to eyes; faintly angulate, 

bluntly rounded to front. The brownish 

color is distinctly tinged with red. Female 

seventh sternite, fig. 428F, roundedly pro- 

duced from base to a narrow rather shallow 

emargination on either side of a broad V- 

shaped notch, which extends half way to 

base. Male plates, fig. 4287, rather short, 

triangular, with bluntly pointed apexes. 

Aedeagus with a rather long slender ventral 

process and a dorsal process that is rather 

broad at base, narrowed apically, and curved 
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dorsally. Pygofers short and with apexes 

bluntly rounded. 
As far as known, this species feeds only 

on the bearberry, Arctostaphylos, and is 

abundant upon that plant on the sandy areas 
along the shores of Lake Michigan. It is 

recorded only from the Middle West and 

Washington. 

Illinois Records—Beracu: Aug. 24, 
1906, 18,12; July 25, 1934, Frison & De- 
Long, 1¢,19. Zion: July 25, 1934, Frison 
& DeLong, 744, 639 ; Aug. 7, 1935, Ross 

& DeLong, 72, 42. 

87. LOWANUS Ball 

Towanus Ball (1918, p. 382). 

The head is unusually narrowed, about 

three-fourths as wide as pronotum, and the 

anterior lateral margins of the pronotum 

slope strongly to the eyes. Individuals in 

the genus are large, 8-10 mm. in length, 

and the elytra are elongated. The male 

genitalia are distinct from those of T exan- 

anus. They can be recognized from the ex- 

ternal view by rounded apical pygofer lobes, 

each of which is usually set off from the 

pygofer proper by a ventral and a dorsal 

notch. The female seventh sternite is almost 

truncate and with a narrow deep median 

incision. 

The species of the genus are known to 

occur throughout the eastern half of the 

United States, in Texas, New Mexico, and 

as far south as the state of Guerrero in 

Mexico. They resemble each other very 

closely, but can be distinguished by the dif- 

ferences in genital structures. DeLong 

(19394) records five species for the United 

States, and four of these have been taken 

in Illinois. The fifth species is known only 

from New Mexico. 

Key ro SPECIES 

Ar oemales. s,s sci cei s via sere «eines sive clean 2 

Males. . Se lon Lea Oe acm ee ree 

9. Female seventh sternite with median 

notch appearing U-shaped, extending 

halfway to base; teeth on each side of 

median notch long, slender.........-. 

Ae ah 6 ss 3. borrori 

Median notch narrowly V-shaped and 

teeth on each side of median notch 

blunt, fig. 429C......-..--- 

beles 1. majestus, 4. caducus 

3. Apex of each fork of ventral portion of 

aedeagus, fig. 431, bifid. . .2. dicentrus 

Apex of each fork of ventral portion of 

aedeagus pointed, as in fig. 430. . 



306 

4. Ventral portion of aedeagus, fig. 430, bent 
sharply ventrally and produced apically 
for more than one-third its length... . . 
Peers! aii SRE ese Bay 5 3. borrori 

Ventral portion of the aedeagus with the 
apical portion not sharply bent ventral- 
ly, or, if bent, then apical portion very 
SOG Ea care ee Oe eet 15 

5. Apical pygofer lobes, fig. 432, appearing 
short in lateral view, bent inwardly, not 
constricted basally; apical branches of 
ventral aedeagus slender, elongate, in 
lateral view appearing bent twice..... 
Wis at aor it tS mich actin hs ore 4. caducus 

Apical pygofer lobes, fig. 429, elongate, 
ovate, constricted at base; apical 
branches of ventral portion of aedeagus, 
short, thick, and curved ventrally..... 
Se sta ies Mean eee! 1. majestus 

1. Jowanus majestus (Osborn & Ball) 

Phlepsius majestus Osborn & Ball (1897, p. 
229). 

Length 9-10 mm. Large, broadheaded. 
Vertex about twice as wide as long, bluntly 

angled, yellowish, with two approximate 

dots near apex; a broad black band between 
anterior halves of eyes, with a straight mar- 
gin in front, and emarginate on either side 
of the middle behind and often interrupted 

at middle. 

Seventh sternite of female, fig. 429C, 

broad, lateral margins almost straight, pos- 

terior margin shallowly emarginate on either 
side of two large divergent acute teeth, 
which are produced beyond the lateral 
angles; between these teeth is a deep notch 
extending one-third the distance to base. 
Male pygofers, figs. 4294, 429B, each with 
elongate oval apical lobe, which is constricted 

at base. Ventral portion of aedeagus cleft 
at apex, forming two processes that are 

tapered and curved ventrally for a short dis- 
tance at tip; dorsal portion of aedeagus with 
a long slender apical process that curves 

dorsally and extends almost to dorsal wall 

of joined pygofers; basal lobe shorter, 

pointed on caudal margin, and gradually 

broadened to base by the sloping anterior 
margin, which reaches base of dorsal por- 
tion; apical two-thirds of styles almost par- 

allel margined, scarcely notched before out- 

wardly bent blunt apexes. Plates gradually 

narrowed to bluntly pointed apexes. 

This is a common species on herbaceous 

plants in shaded wooded areas. It is found 
in the East and Middle West. 

Illinois Records. —Wuitr HeEatH: 
Nov. 13, 1937, J. C. Dirks, 19. Wuute 
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Pines Foresr State Park: July 12, 1934, — 
DeLong & Ross, 4 nymphs. : 

2. lowanus dicentrus (DeLong) 

Texananus dicentrus DeLong (1939b, p. 236). * 

Length 8.5 mm. Resembling majestus in 
general form, appearance, and coloration. — 

Vertex bluntly, angularly produced, three- — 
fifths as long at middle as width between — 
eyes; a pair of conspicuous dark spots just 

above apex; transverse dark band between 
eyes interrupted at middle, forming a right — 
angled triangular spot on either side, with — 
the base along median line. Pronotum with 
dark median vermiculate markings just 
back of vertex. 

Male plates, figs. 4314, 431B, long, nar- 

rowed to bluntly rounded apexes. Pygofers 
shorter than plates, the caudal lobe of each 
pygofer elongate and narrow. Ventral por- 

tion of the aedeagus forked for about one-— 
fourth of its length at apex, each branch 
conspicuously bifid at apex, bearing a prom- 
inent dorsal and a ventral tooth; dorsal por-_ 

tion of the aedeagus composed of a long 
slender process that curves caudally and then — 
dorsally almost to the dorsal wall of the — 
joined pygofers, also a shorter dorsal proc- 
ess arising at the base and tapered to 

blunt apex. Female unknown. : 
This species is known only from one male, 

which was-collected in Illinois. ; 
Illinois Record—Fern Curr: Aug. 3, 

1934, Mohr & DeLong, 1 2. 4 

3. Iowanus borrori (DeLong) 

Texananus borrori DeLong (19395, p. 237). 

Length 9.5 mm. Resembling majestus in 
form and coloration but with bent terminal 
processes of aedeagus, which are more than 

one-third as long as basal portion; it also 
differs by having a long terminal lobe on 
each pygofer. Vertex broadly, bluntly pro- 

duced, almost twice as wide between eyes’ 
as median length; dark spots on vertex 
above apex faint; transverse band between 
eyes dark, broad, interrupted at middle, 
and each portion broadened at both ends 
the end next to either eye bifid. Pronotum 
with the darker markings on anterior half. 

Female seventh sternite with prominent 
rounded lateral angles, between which the 
posterior margin is concavely rounded on 

either side of a rather long sharp-pointed 
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tooth produced on each side of a U-shaped 
notch, the notch extending half way to the 

base of sternite. Male plates, figs. 4304, 
430B, long and slender, as long as pygofers. 

Each pygofer bearing a long rather broad 
caudal lobe; ventral portion of pygofer 
short and robust. The apical third of 
aedeagus bent abruptly ventrally, cleft, and 

forming two long apical widely separated 

spines; dorsal portion with a long slender 
curved process from which arises an elon- 
gate dorsal process at base. 

This species is known only from Illinois, 
Ohio, Wisconsin, and Minnesota. It occurs 

on rather shaded herbaceous growth in 

woodland areas. 
Illinois Record.—W ESTERN SPRINGS: 

Aug. 16, 1935, G. T. Riegel, 1 é. 

MAJESTUS 

MAJESTUS 

MAJESTUS 
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4. lowanus caducus (DeLong) 

Texananus caducus DeLong (1939b, p. 238). 

Length of male 8.0 mm.; female 9.0-9.5 

mm. In form and resembling 

majestus but with apical lobe of each py- 

gofer short, blunt, and not indented dor- 

sally or ventrally at base. Vertex broadly, 
bluntly produced, more than half as long 
at middle as basal width between the eyes; 

two small brown spots above apex; trans- 
verse band on disc decidedly interrupted 
at middle, forming a short band either side, 

the end next to each eye widely bifurcate, 
the middle portion narrowed, and the por- 

tion next to the middle line greatly enlarged 

caudally. Pronotum heavily infuscated on 

anterior margin. 

coloration 

431A 

DICENTRUS 

429A 

4318 

CADUCUS 

Figs. 429-432.—Jowanus. A, ventral aspect of male genitalia; B, lateral aspect of male 

genitalia; C, female seventh sternite. 
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Female seventh sternite closely similar to 

that of majestus and having a slightly pro- 

duced blunt tooth on either side of a rather 

narrow U-shaped notch reaching one-third 

the distance to the base. Male plates, figs. 

4324, 432B, long, tapered to rather narrow 

rounded apexes exceeding pygofers in length. 

Pygofers with very short rounded caudal 

lobes, which are not constricted or notched 

at base. Ventral portion of aedeagus long, 

apical fourth bent abruptly ventrally and 

cleft, forming two apical processes, which 

are each more slender than basal aedeagus 

body, and they are separated; dorsal portion 

of aedeagus with a long curved slender ven- 

tral process, from the base of which arises a 

short broader dorsal process. 

Recorded from Oklahoma, ‘Tennessee, 

and Illinois, this is a woodland species oc- 

curring on herbaceous vegetation. It is un- 

common in Illinois. 
Illinois Records—HicH Kwnos: Oct. 3, 

1934, Frison & Ross, 16. ANnvim Rock: 

Octss 1984 ali gy eZiee 
Havana: Nov. 8, 1912, 19; Aug. 8, 1934, 

Frison & Mohr, 26, 19. FERN CLIFF: 

Aug. 3, 1934, Frison, Ross, Mohr, & De- 

Long, 14. 

88. FIEBERIELLA Signoret 

Fieberiella Signoret (1880, p. 67). 

Figs. 223, 239D. Broad, robust, vertex 

flat, more than one-half again as wide be- 

tween eyes as median length; anterior mar- 
gin sharp, acutely angled with front. Face 
almost as broad as long. Elytra broad, 

opaque, flaring at tip. 
This genus contains a single North 

American species, apparently imported from 

Europe. 

1. Fieberiella florii (Stal) 

Selenocephalus florit Stal (1864, p. 67). 
Phlepsius atropunctatus DeLong (1923, p. 131). 

Length 7.0-7.2 mm. Dull yellowish, 
densely irrorate with minute round black 

spots. Face with two heavy black bands 
sometimes fused just below vertex margin. 

Female venter milky white, seventh ster- 

nite and pygofers brownish, marked with 

black spots. Vertex flat, one-half to two- 

thirds wider between eyes than median 

length, a little shorter than pronotum, an- 

terior edge sharp. 

Female seventh sternite three and one- 
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Frison & Ross. 

V ol. 24, Art. 2 

half times the length of preceding; side 

margins strongly curved, covering lateral 
plates; lateral angles rounded and promi- 

nent; posterior margin sinuately concave, 
with a central shallow notch. Male plates, 
fig. 243, longer than combined width at 
base, rather broad, gradually narrowed two- 
thirds their length, then suddenly constricted A 
and produced; plates greatly exceeded by 

pygofers, which are keeled at middle. 
Known from Connecticut and _ Illinois, 

this is a rather common species on shrubs 
and has been taken from ornamental plant- 
ings on the University of Illinois campus, 
at private homes, and in park areas. 

Illinois Records.—Atron: July 27, 1934, _ 
Urpana: Aug. 8, — DeLong & Ross, 16. 

1932, 12; July 29, 1934, T. H. Frison, 

49; Aug. 12, 1934, T. H. Frison, 14, 29; 
Aug. 16, 1934, DeLong & Ross, | 6 ; Sept. 

16, 1935, DeLong & Ross, 192. 

89. ACINOPTERUS Van Duzee 

Acinopterus Van Duzee (1892d, p. 307). 

Fig. 212. Head narrower than pronotum, 
somewhat produced. Pronotum broad and 

rather short, anterior edge arcuate, sides 
long. Each elytron narrow, without appen- 

dix, apex sharply angled; nervures strong. 

Beamer & Lawson (1938) record 26 
species and varieties for the United States. 
All are western in distribution, but one 

species, acuminatus, is also found in the 
East. It occurs in Illinois. 

1. Acinopterus acuminatus Van Duzee 

Acinopterus acuminatus Van Duzee (1892d, p. 
308). 

Length 5.0-6.5 mm. Varying in color 
to green or yellow, — 

with a sharp-pointed apex at each elytron. — 
usually 

from dull brown 

Head pale, pronotum variable, 

darker. Elytra fulvous, apex of each dark, 
nervures pale, often with disc of costa and ~ 
discal areoles of corium whitish, hyaline; 
claval suture brown. Vertex short, convex. 

Female seventh sternite moderately long, 

posterior margin with a shallow median 3: 
notch, lateral lobes broadly rounded. Male ~ 

plates long and narrow, pygofers twice 

length of plates. 

very abundant species on grasses and herba- 
ceous plants in pastures, meadows, and 

wooded areas. 
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Illinois Records.—Many males and fe- 
males, taken June 5 to September 27, are 
from Anvil Rock, Cave in Rock, Danville, 
Dixon Springs, Dubois, Eichorn, Elizabeth- 

town, Equality, Fairfield, Golconda, Grand 
Tower, Hardin, Havana, Karnak, Keiths- 

burg, La Rue, Marshall, Meredosia, Mon- 
ticello, Muncie, Oquawka, Pike, Ripley, 

Rosiclare, St. Anne, Shawneetown, Ursa, 
Vienna, and White Heath. 

90. BANDARA Ball 

Bandara Ball (1931a, p. 93). 

Vertex almost flat, wider than long, mar- 
gins nearly parallel, anterior margin thick 
and unusually accentuated by markings 
above and below; vertex definitely angled 

JOHNSONI PARALLELA 

CURVATA AURATA 

INFLATA 

J 
wS 

CURVATA CURVATA 
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with front. There is sometimes a second 
cross nervure between the sectors of the 
elytra. 

Six species are included in this genus by 
Knull (1946); five of them occurring east 
of the Great Plains region, and the sixth, 
animana (Ball), is known only from Colo- 
rado. Two are known from Illinois and 

the three additional eastern ones may be 
looked for in future collecting. 

Key ro Species 

1, Elytra unicolorous, without spots : 
ENE RE TA : 5. aurata 

Elytra with round or oval pale spots... .2 
2pm Malestrs sch ap oA sist Sepak: oF alsa suet 

Females..... 6 
3. Aedeagus having a large preapical dorsal g § g 

process, partly membranous, both proc- 

\ Vj = PARALLELA 
\ 

INFLATA INFLATA 

Fig. 433—Bandara: A-E, female seventh sternite; F-O, ventral and lateral views of male 

Menitalia. (Adapted from Knull.) 
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ess and apex broad, the latter cleft at 
labo iy tse BV h ome Soden iene 2. curvata 

Aedeagus having small processes or none 
at apex, fig. BB 37 Lee vind eine rea aiceeemete 4 

4. Base of aedeagus with long lateral proc- 
esses, fig. 4337; pygofer process slender 
Fiotaleyeatbowul dsp phery ain) 6 yuste ret 1. johnsoni 

Base of aedeagus with short lateral proc- 
esses, fig. 4330, or none; pygofer PEE 

Tip of aedeagus curved, subdivided into 
small processes; pygofer process short, 
less than a fourth as long as apical 
segment of aedeagus, fig. 433F........ 
Fr RMBs sek tg ore Meyer aeie A ash 4. parallela 

6. Apex of seventh sternite having a pair of 
small, finger-like lobes, figs. 4334 and 
AGB CR arated Secu Sonn aPe comma eater 7 

Apex of seventh sternite having broad 
lobes or only a shallow emargination, 
fies 435 B ad 493 ee oe ee 8 

7. Apical “fingers” of seventh sternite 
separated by an incision over twice as 
deep as the length of the finger, fig. 
BS Sear Nort Ne ALA clin, cae 1. johnsoni 

Mesal incision of seventh sternite no 
deeper than length of “‘fingers,” fig. 
ABS Caetano aon 2. curvata 

8. Seventh sternite having a broad, emargi- 
nate mesal process, fig. 433Z. .3. inflata 

Seventh sternite having a narrow, emar- 
ginate mesal process, fig. 433B 
RCE eee Mineman yea eieei eee alr 4. parallela 

1. Bandara johnsoni (Van Duzee) 

Eutettix johnsoni Van Duzee (1894a, p. 137). 

Length 4.8-5.2 mm. Orange yellow, with 
six black dashes above margin of vertex 

and an interrupted line beneath; posterior 

margin of vertex, three stripes on pronotum, 

and numerous oval spots on the elytra milky 
white. Corium without supernumerary 
veinlets. Female seventh sternite, fig. 4334, 

narrowed at half its length and produced to 

a roundedly emarginate posterior margin, 

which is rather deeply, narrowly incised at 
middle to a slightly produced tooth on either 
side of incision on posterior margin. Male 
plates, fig. 433/, convexly narrowed to 
bluntly pointed produced apexes. Aedeagus 
in ventral view, fig. 433/, curved at base, 

forming a spine on each outer margin; shaft 

bifid at apex. In lateral view, fig. 433K, 

a broad dorsal projection arises near middle 

and extends back even with base. Styles 
broad at base, short, tapered to slender 
pointed apexes. 

This species occurs in the eastern states 

and is known to extend as far west as 
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Ohio. It may be found in Illinois with ad- 
ditional collecting. ' 

2. Bandara curvata Knull 

Bandara curvata Knull (1946, p. 260). 

Length 4.5-5.0 mm. Resembling johnsoni 
in general appearance and color pattern. A 
dark line just beneath vertex margin and~ 
six dark spots just above. Pronotum with 
three longitudinal white vittae, and elytra — 
with white areolar spots as in johnsoni. 
Female seventh sternite, fig. 433C, rounded 

on lateral angles; posterior margin slightly 
emarginate, a pair of short proximal teeth 
at middle. Male plates tapered to blunt 
rounded apexes. Styles rather long, apexes 
narrow, blunt. Aedeagus, fig. 433], broad | 

at base; in lateral view, fig. 433L, it extends 
dorsally and curves anteriorly, apex bifid 
with the two portions usually appressed; a_ 
process arises at about the middle on the 
dorsoanterior margin and curves dorsally 
and anteriorly. ; 

This species occurs on herbaceous or 
shrubby vegetation in open woodland in the 
eastern United States and west to Iowa. 

Illinois Records——Aprie River CAn- 
yon SraTE Park: July 11, 1934, DeLong 
& Ross, 19. Doncoora: Aug. 23, 1916, 19. 
Dusots: Aug. 8-9, 1917, 39. Sr. JosEPH: 
July 30, 1934, T. H. Frison, Jr., 19. 
SHAWNEETOWN: June 27, 1936, DeLong & 

Mohr, 19. Ursana: Aug. 9, 1920, J. R. 
Malloch, 1 ¢. VreENNA: June 14, 1934, De- 
Long & Ross 24,19. 

3. Bandara inflata Knull 

Bandara inflata Knull (1946, p. 262). 

Length 5.0-5.5 mm. In general appear- 
ance and color pattern resembling johnsoni 

but usually more orange in color. Female 
seventh sternite, fig. 433E, short, truncate, 
median third abruptly produced, forming a 
broad lobe which is broadly, shallowly in- 
dented at middle. Male styles, fig. 4330, 
narrowed at apexes, blunt and divergent, 

gradually narrowed from bases to rather 
broad blunt rounded apexes. Aedeagus 
fig. 433N, curved dorsally, apex divided, 
forming two divergent attenuate spines; a 
pair of short spines arise near base on lateral 
margins. 

This species has been recorded from Ohio 

and North Carolina, and may eventually 
be found in Illinois. 
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4. Bandara parallela Knull 

Bandara parallela Knull (1946, p. 263). 

Length 4.2-5.0 mm. Resembling curvata 
in general form, color, and appearance, but 
usually darker in color. Female seventh 
sternite, fig. 433B, with rounded lobelike 
lateral angles between which the posterior 
margin is broadly, rather deeply emarginate, 
with a broad short spatulate process at its 
apex; process slightly notched at apex and 
produced to same length as lateral angles. 
Male plates, fig. 433%, long, convexly 

rounded to blunt appressed apexes. Styles 
elongate, with broad blunt rounded apexes. 
Aedeagus, fig. 433G, curved dorsally, with 
two pairs of lateral processes arising near 
apex. 

This is a common species in the eastern 
United States. 

Illinois Records—Di1xon Sprincs: 
June 24, 1936, DeLong & Ross, 12. Uti: 

May 26, 1932, H. L. Dozier, 19. 

5. Bandara aurata (Ball) 

Eutettix aurata Ball (1909a, p. 81). 

Length 4.0-4.5 mm. Small, golden yellow 
or slightly darker, with a pair of narrow 
black lines along margin of vertex. Elytra 
golden, subhyaline, without white spots. 
Female seventh sternite, fig. 433D, narrow 

on lateral margins, posterior margin angu- 

larly produced to a blunt apex. Male plates, 
fig. 4337, long, slender on apical halves, 
apexes narrow, appressed. Styles short, 

broad at bases, sloping to broad apexes, 

which are pointed on inner margins. Aedea- 
gus, fig. 433H, narrow, curved dorsally, then 

anteriorly beyond the base, apex divided into 
two long divergent processes. 

This species is associated with pine in the 
Ohio River valley and the eastern portion 
of the United States. In Illinois we have 
not found this species on native pines but 

there is a possibility that it may become 
established in the extensive areas of pines 
that are being planted in the reforestation 
and national forest projects. 

91. EUTETTIX Van Duzee 

Eutettix Van Duzee (1892d, p. 307). 

Head short, slightly conical, transversely 
depressed, slightly sloping. Elytra moder- 
ately long, usually slightly flaring. Venation 
simple, one cross nervure between the sec- 
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elytra without supernumerary veir- 
lets, or ramose lines, and without pigment 
bands. 

The species of this genus are mostly shrub 
feeders and occur on oak and probably other 
shrubby growth, chiefly in the western 
states. Hepner (1942) records 38 species 
for the United States, 7 of which occur in 
Illinois. 

tors; 

Key vo Species 

1. Elytra usually dark in color, if light with a 
paler spot near apex of clavus; color 
pattern usually evident.......... 

Elytra light, white to fulvous, Ricte 
about the same throughout, without a 
light spot near apex of clavus........ 6 

2, Pronotum with a distinct dark band near 
posterior margin 

Pronotum without a distinct dark band 
near posterior margin. “5 

3. Elytra semihyaline, fulvous, sometimes 
slightly clouded along margin of clavus 

1. tristis 
Elytra not fulvous. ‘semihy aline, either 

opaque or spotted with opaque areas. .4 
4. Male 5.5 mm. or more in length, female at 

least 7.0 mm. in length; vertex and 
scutellum usually orange; ventral fork 
of each pygofer hook, fig. 434B, greatly 
widened on outer half....2. pediculus 

Male and female less than 5.5 mm. and 
7.0 mm., respectively; vertex and scutel- 
lum white to yellow; ventral fork of 
each pygofer hook, fig. 434C, not 
greatly thickened on outer half 

.3. pictus 
5. Scutellum pale, with dark basal angles; 

pygofer hooks, fig. 434D, bifid. 
eaten ar, 4. luridus 

Scutellum darker, orange to fulvous, basal 
angles unicolorous; pygofer hooks, fig. 
434E, not bifid 5. marmoratus 

6. Male more than 5.0 mm. in length, and 
female more than 5.5 mm. in length; 
ventral fork of each pygofer hook, fig. 
434A, about as wide as dorsal fonice 

.6. variabilis 
Male and female less than 5.0 mm. and 

5.5 mm. in length, respectively; ventral 
fork of each pygofer hook, fig. 434F, 
much narrower than dorsal forks... . 

7. querci 

l. Eutettix tristis Ball 

Eutettix subaenea var. tristis Ball (1907, p. 
34). 

Length of male 5.5 mm.; female 6.5 mm. 

Resembling pictus in general color, but 

paler and with dorsal fork of each pygofer 

hook extending as far as ventral fork. Ver- 

tex more than twice as wide as length at 

middle, almost parallel margined, transverse 
furrow shallow; vertex yellow, with two 
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large dark spots along anterior margin usu- 

ally separated by a narrow yellow line, and 
with a wide dark band covering most of 
posterior half. Scutellum yellow; elytra 

semihyaline fulvous, with paler spots at 
apex of each clavus. Frons yellow, with two 

large black basal spots. 
Female seventh sternite with posterior 

margin almost straight on either side of a 

LURIDUS MARMORATUS 
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tex, pronotum, scutellum, and frons yellow, 
with dark markings, which include a spot 
on disc of frons; two large spots, each en- 
closing an ocellus, covering anterior half 
of vertex and basal portion of frons; spots 

separated at middle by a narrow light line; 
a broad band across posterior half of prono- 
tum. 

Female seventh sternite with the posterior 

PICTUS 

QUERGI 

Fig. 434.—Eutettix. A-F, male genitalia, 

produced median lobe. Each male pygofer 

hook bifid, bent near base, widest near mid- 

dle, apex pointed; ventral fork widest near 

base, extending about as far as dorsal fork, 
pointed at apex; aedeagus almost parallel 

margined to outer third, narrowing to a 

bluntly pointed apex, which bears a pair of 

short processes on dorsal margin. 

Recorded previously from the eastern 
states, this species has been taken in Illinois. 

Illinois Records.—ALton: June 26, 

1934, DeLong & Ross, 1g. ASHLEY: Aug. 
7, 1917, 19. Dusors: Aug. 8-10, 1917,4¢9. 
GRAFTON: along river, June 26, 1934, De- 

Long & Ross, 12. Mereposra: Aug. 19, 
1917,19. 

2. Eutettix pediculus Hepner 

Eutettix pediculus Hepner (1942, p. 273). 

Length of male 5.75 mm.; female 7.0 mm. 
Resembling pictus in general appearance but 

larger and with distinctive male genitalia. 
Vertex about twice as wide between eyes 

at base as median length, almost parallel 

margined, transverse furrow shallow. Ver- 

margin almost straight on either side of a 
prominent median lobe. Male pygofer 
hooks, fig. 434B, bifid, dorsal fork curved 

abruptly near base, almost parallel margined 
to pointed apex; ventral fork narrowest on — 

basal third, much broader near middle, 

pointed at apex. Aedeagus almost parallel 
margined on basal three-fifths, gradually © 
narrowing to a rounded apex, which bears 
a pair of short processes on dorsal margin. 

This species is known to occur in some — 

of the eastern states and in the Middle ~ 
West. 

Illinois Records.— ELIZABETHTOWN: 
July 8, 1935, Ross & DeLong, 1 specimen. 
Rosiciare: July 5, 1935, Frison & Mohr, | 
specimen. St. ANNE: Aug. 4, 1936, Frison — 
& Burks, 14. Tepes: July 11, 1935, 
DeLong & Ross, 2 specimens. ; 

3. Eutettix pictus Van Duzee 

Eutettix pictus Van Duzee (1892c, p. 301). 
Eutettix magnus Osborn (1900c, p. 395). 

Length 5-6 mm. Elytra dark brown to. 
black, each with a yellow spot. Vertex, 
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pronotum, and scutellum yellow. Anterior 

half of vertex and posterior half of prono- 
tum black. Elytra shiny black; usually a 
commissural spot on each clavus anterior to 

apex, and the anterior two-thirds of costal 
margin pale yellow; spots often lacking in 
dark male specimens. Face black, with a 

broad yellow band beneath eyes. Female 
seventh sternite with the posterior margin 
broadly and concavely excavated, with a 
median short blunt tooth. Each male pygo- 
fer hook, fig. 434C, bifid, with ventral fork 
broader than and slightly longer than dorsal 
fork, bent near base, gradually broadened 
to outer third, apex pointed. Aedeagus 
largest near middle, narrowing to a bluntly 
pointed apex, which bears a pair of short 
processes on dorsal margin. 

This is one of the most brilliantly marked 

of all the species of the genus. It is recorded 
from the eastern states and has been taken 
from oak in different parts of Illinois: 

Illinois Records.—Males and females, 
taken June 14 to November 19, are from 
Alton, Ashley, Dubois, Grand Tower, Ha- 

vana, Herod, Karnak, Makanda, Meredosia, 

Oquawka, St. Anne, Shawneetown, and 
White Heath. 

4. Eutettix luridus (Van Duzee) 

Thamnotettix lurida Van Duzee (1890b, p. 
250). 

Length 6 mm. Vertex, pronotum, and 
scutellum fulvous, elytra testaceous brown, 
subhyaline on costal area, the commissural 
spots on the apical half of each clavus and 
often the apex of scutellum creamy yellow. 

Face light brown, sutures darker. Female 
seventh sternite roundedly produced, slightly 
notched on either side of a short median 
produced tooth. Each male pygofer hook, 
fig. 434D, bifid, dorsal fork shorter than 
ventral, gradually narrowed to form a sharp 
apex; ventral fork slightly broader than 
dorsal, almost parallel margined to a sharp 
apex. Aedeagus largest at middle, narrow- 
ing on apical third to a rounded apex; in 
ventral view appearing bifid on outer third. 

This species, taken from oak shrubs, ap- 
parently lives upon the host plant. It is 
recorded only from the eastern states. 

Illinois Records.—Males and females, 
taken April 30 to November 22, are from 
Alto Pass, Carlinville, Dubois, Metropolis, 
Oakwood, Paris, Shawneetown, and White 

Heath. 
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5. Eutettix marmoratus Van Duzee 

rae marmoratus Van Duzee (1892c, p. 
9UzZ). 

rept incerta Gillette & Baker (1895, p. 
00). 

Length 5.5-6.0 mm. Vertex yellow; with 
a line in the transverse depression, two spots 
at apex, four spots along the base, and the 
median impressed line testaceous. Prono- 
tum with traces of six testaceous longitudi- 
nal stripes. Elytra subhyaline, with testa- 
ceous brown blotches, paler on costa: usu- 
ally a faint white or pale spot along com- 
missural line on clavus; this obscured in 
dark-colored males. Female seventh ster- 
nite broadly excavated on either side of a 
short median apical tooth. Each male pygo- 
fer hook, fig. 4342, extending almost to 
apex of pygofer, broadest on outer third. 
Aedeagus almost parallel margined, with 
a pair of slender apical processes about 
one-third the length of the aedeagus shaft. 

This species has been collected from oak 
and is found in rather small numbers upon 

that plant. It occurs in the eastern states 
and west to Colorado. 

Illinois Receords—ALToN : June 26, 

1934, DeLong & Ross, 1 specimen. APPLE 
River CANYON STATE Park: July 11, 1934, 
DeLong & Ross, 1 specimen. Orecon: 
Aug. 23, 1935, 1 specimen. 

6. Eutettix variabilis Hepner 

Eutettix variabilis Hepner (1942, p. 269). 

Length of male 5.5 mm.; female 6.5 mm. 

Resembling querci in general appearance, 

but larger and with distinctive male geni- 
talia. Vertex about twice as wide as length 

at middle, almost parallel margined, trans- 

verse furrow usually distinct. Vertex, pro- 
notum, and scutellum pale to darker yellow; 

males darker in color than females. Elytra 
semihyaline, veins of elytra usually con- 
colorous. 

Female seventh sternite with posterior 
margin excavated on each side of a median 

lobe, which is sometimes notched at middle. 

Each male pygofer, fig. 4344, long, two- 

thirds as wide at constriction as length from 

there to pointed apex; each pygofer hook 

bifid, dorsal fork curved ventrally just be- 

yond middle and curved posteriorly near 

apex, ventral fork barely reaching to margin 
of pygofer, straight or slightly curved an- 

teriorly. Aedeagus long, widest near base, 
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then almost parallel margined throughout 

its length to a pair of apical processes, which 
are about one-third the length of shaft. 

This species was recorded previously oniy 

from Arkansas. 
Illinois Record—ALrTon: June 26, 1934, 

DeLong & Ross, 14, 3 

7. Eutettix querci Gillette & Baker 

Eutettix querci Gillette & Baker (1895, p. 101). 

Length of male 4.75 mm.; female 5.5 mm. 

Rather uniformly colored, with distinctive 

male genitalia. Vertex about twice as wide 

as median length, with a distinct transverse 
furrow. Vertex, pronotum, and scutellum 

yellowish green in the male, fulvous in the 
female. Elytra semihyaline, fulvous in the 
male, with veins darkened posteriorly, more 

opaque in the female and tinged with green. 

Female seventh sternite with the posterior 
margin excavated on each side of a rounded 

median lobe. Each male pygofer hook, fig. 

434F, bifid, dorsal fork about twice as long 

as ventral, almost parallel margined to outer 

fourth, curved ventrally on outer fourth and 
posteriorly on outer fifth; prominent teeth 

along ventral margin; ventral fork slender 
and straight to a pointed apex. Aedeagus 

almost parallel margined throughout to a 

pair of apical processes, which are about 
one-third the length of the shaft, in ventral 

view parallel margined and bifid on outer 

sixth. 
This species was recorded previously from 

Colorado, New Mexico, and Texas. 

Illinois Records.—ALtton: June 26, 
1934, DeLong & Ross, 146, 109. Gor- 

cOoNDA: June 22, 1932, Ross, Dozier, & 

Pagdes MS 

92. CHLOROTETTIX Van Duzee 

Chlorotettix Van Duzee (1892d, p. 306). 

Fig. 204. Vertex varying from broadly 
rounded to bluntly angled and from a con- 

dition where the anterior margins are ap- 
proximately parallel, to a well-produced 

vertex with the central portion much longer 
than next to eyes. Venation of elytra sim- 
ple. Front broad. Leafhoppers of this genus 

are usually rather large in size, 6-8 mm., 

and are of some shade of pale green or 

yellowish green. Comparatively few bear 
color markings. ‘They are closely related 
to certain of the species formerly included 
in the genus Thamnotettix. 
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11. 

More than 50 described species of Chloro- 

tettix are now represented in the North 
American fauna, and half of these have 
already been taken in Illinois. 
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Key To SPECIES 

Vertex with a broad red marginal band 
between the eyes......... 1. rugicollis 

Vertex uniform green or yellowish green, 
without distinct red marginal band...2 

Females... 3.025 os koe 26 
Males) iu o0.,.). asus) er 3 
Vertex with anterior margin rounded, 

sometimes broadly rounded; length at ~ 
middle equaling or slightly exceeding 
length next toeyes:-- sc: 40 

Vertex with anterior margin distinctly but 
bluntly angled, length at middle de-— 
cidedly greater than next to eyes....16 

Dark in color, smoky, brownish or sordid — 
Green... 0 i ee 5a 

Lighter in color, some shade of pale green 
or yellow. $2 0.0.20 0300p 9° 

Vertex with a broad transverse brown band 
between eyes; elytra dark brown, 
nervures pale, appearing striped....... 
Se a lel Sate AOS a 2. necopinus 

Vertex without a transverse band be- 
tween eyes... 4.0... 010. 1 6 

A broad heavy ventrally directed spine 
arising on the middle of each caudal — 
pygofer margin, fig. 435; apex of aedea- — 
gus gradually broadened, with a short 
straight process on each outer margin... 
Jb ay hislnals DRG See 3. fumidus be 

and narrower, be 

esti in width, curved dorsallyaam o 
aedeagus foot shaped, with the toe — 
turned! Upward: 2). .) seni 4. fallax 

Each pygofer spine broad at base, tapered — 
to slender apex, curved ventrally, asin 
figs. 438, 439... ... +...) 8 

Aedeagus ‘in lateral view, fig. 438, nar 
rowed on apical third, apical processes 
curved but not branched.............. : 
Fe htastag, syace Gee Segre ee 5. tergatus 

Aedeagus in lateral view, fig. 439, not ~ 
narrow before apical processes, whic 
are) branchedass. nk 6. melanotus ~ 

Vertex with a darker blotch on either side — 
of apex. A smoky to bronze trilobate 
stripe extending along the claval wing 
margin. Male aedeagus, fig. 442, with © 
short rather broad bifurcate processes 
At APEX acy ake ae 7. suturalis — 

Vertex without dark blotches; elytra not 
marked by a sutural stripe......... 10 

Male plates longer than combined basal | 
width, tapered to acute apexes, as in 
fig. 441.002... 1g 

Male plates shorter, combined width at 
base equaling twice their length, apexes 
broadly, convexly rounded, as in fig. 
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435¢ 

FUMIDUS 
435C 

436A \ 

=\ 

4398 MELANOTUS 439 

LIMOSUS 

Figs. 435-442.—Chlorotettix, male genitalia. A, ventral aspect; B, lateral aspect; C, apical 

portion of aedeagus. 
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14. 

17. 
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Terminal filamentous aedeagus processes 
not branched or bifurcate..........- 13 

Styles, fig. 441, extending beyond plates, 
conspicuous as black processes. Plates 
produced as narrow tips. Aedeagus with 
bifurcate slender terminal processes 
three times the length of the body of 
aedeagus....:. . RR Ae 8. limosus 

Styles, fig. 443, shorter, not visible beyond 
plates. Apexes of plates more pointed 
and not so greatly produced. Aedeagus 
with bifurcate terminal processes that 
are less than twice the length of the 
body of aedeagus........ 9. spatulatus 

end of the body of aedeagus, outer 
processes more than half as long as body 
of aedeagus, as in fig. 445........... 14 

Aedeagus, fig. 444, without short proc- 
esses between terminal processes of 
aedeagus body; terminal processes not 
more than half as long as body of 
aedeagus................10. obsenus 

Terminal aedeagus processes, fig. 445, 
decidedly shorter than aedeagus body 
Ee Sa ees Paeeen Mee hPL, aa Ear 11. bresidus 

Terminal aedeagus processes, fig 446, 
at least as long as body of aedeagus... . 
Pe Te ira eepeges ny ren 12. unicolor 

Each male plate, fig. 447, broader at base 
than long. Each style short, broad, 
broadly truncate-at apex... 9+ + -- 6 

‘ach male plate, fig. 440, more broadly 
and convexly rounded at apex, length 
equaling basal width. Each style long, 
broad, notched on outer margin near 
apex, which is abruptly narrowed and 
Shanpypomnted sees atari nae 4. fallax 

Vertex usually with a distinct brown me- 
dian transverse band between eyes..... 

14. lusorius 

= 

oth eta era eas 15. iridescens 
Not bronze iridescent, usually lighter, 

some shade of green or yellow....... 18 
Styles distinctly notched on outer margins 

near apexes, forming a straight or 
curved finger-like process on inner mar- 
Pins wassinitie sto es ee en ees ea 19 

Styles not notched on outer margin near 
apexes, gradually tapering to blunt 
ADeXesn ascii e a4 55a Oe eo ee ae 23 

Terminal processes of aedeagus branched 
OMEDIFURC ALS acid eae eee ie ee 20 

Terminal processes of aedeagus not 
branchedior bifurcate sy. ))ssme ner 22 

Each pygofer, fig. 451, rounded caudally, 
shallowly and concavely indented on 
dorsal half... .16. attenuatus 

Each pygofer sloping obliquely from round- 
ed ventrocaudal margin to produced 
dorsocaudal margin, as in fig. 452... 21 

Apical processes, fig. 452, short, not ex- 
ceeding one-third of ventral aedeagus 
body, with very short lateral branches 
on outer margins at middle... .17. balli 

tr nm 

24. 

AG, 

26. 

ile 

29. 

30. 

31. 

She 

33. 
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Apical processes, fig. 449, long, about 
equaling length of ventral aedeagus 
body; lateral branches about one-third 
the length of apical processes and arising 
about one-third the distance from base 
ibs diectgebupe ane deln baste eae 18. filamentus 

Finger process at apex of each style, fig. 
453, curved outwardly, apex of aedeazus 
with two processes. ... . 20. galbanatus 

Finger process at apex of each style, fig. 
454, longer, straight; apex of aedeagus — 
with four processes...... 19. dentatus 

Each pygofer, fig. 455, with two spines, a_ 
conspicuous dorsal spine curved ventral- — 

and a conspicuous ventral spine 
curved dorsally.......... 21. borealis 

Each pygofer, fig. 456, with not more than 
one Caudal'spine sie) ieee 24 

Each pygofer, fig. 456, sloping on dorsal 
and ventral surfaces to a_ bluntly 
pointed apex, without a caudal spine... 
It a ERS c 22. nudatus 

Each pygofer with caudal spine, as in 
fig. 457.5... 25 

A long spine, fig. 458, on dorsal margin of 
each pygofer directed ventrally...... 
Rei aenmenir tn soaks ea a. 23. vacunus 

A long straight spine, fig. 457, arising on 
ventrocaudal margin of each pygofer and 
directed caudad . .. 24, tunicatus 

Vertex with anterior margin rounded, 
sometimes broadly rounded, length at 
middle equaling or slightly exceeding 
length next to eyes.........+... 000m 27. 

Vertex with anterior margin distinctly but 
bluntly angled, length at middle : 
cidedly greater than next to eyes. . 

Dark in color, smoky, brownish, or sordid 
BIEN... i. 2. fein as alee ee 28 

Lighter in color, some shade of pale green 
or yellow. $...::...\8.) 2 oe , 

Vertex with a broad transverse brown ban 
between eyes; elytra dark brown, 
nervures pale, appearing striped..... d 

Length not over 7.0 mm..........-... 
Sordid green; northern in distribution. ... 

» oo hdbuc Snagte ne iste ele a 5. tergatus 
Usually darker, tinged with black; south- 

ern in distribution...... 6. melanotus 
Seventh sternite deeply notched on eithe 

side of a central spatulate process e 
tending from apex of notch, as in 
4590 ee a 

Seventh sternite notched or excavated b 
without a spatulate process, as in 
460G ee Pia er 

Spatulate process of seventh sternite cle! 
at apex, fig. 460N 8. limo 

Spatulate process not cleft at apex, 
4596. OTe eee as 9. spatula 

Seventh sternite deeply, broadly notched 
each side of notch bearing a lateral meé 
dian tooth, fig. 460G....... 13. viridiu: 

Seventh sternite broadly, concavel} 
rounded or notched but without teeth 
on lateral margin... 5...) 2 3 
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SPATULATUS 

ATTENUATUS 

Figs. 443-451.—Chlorotettix, male genitalia. A, ventral aspect; B, lateral aspect; C, apical 
Portion of aedeagus. 
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34. Vertex with a darker blotch on either side 37. Vertex usually with a distinct brown me- — 
of apex; a smoky to bronze trilobate dian transverse band between eyes..... , 
stripe extending along the claval margin) See aces ee ee 14. lusorius © 
of each elytron........... 7. suturalis Vertex without a transverse brown band.. — 

Vertex without dark blotches; elytra not 7 si) eae cele ae le ee 38 
marked by sutural stripes.......... 35 38. Uniformly bronze iridescent in color...... 

35. Seventh — sternite ~" broadly, concavely ) se Ge ee a 15. iridescens 
rounded with a narrow V-shaped notch Not bronze iridescent, usually lighter, — 
at apex, the entire concave margin dark some shade of green or yellow........ 39m 
DrOwingiies 459 Bonen) meee 4. fallax 39. Seventh sternite deeply notched each side 

Seventh sternite broadly, angularly ex- of a median spatulate process, which is — 
cavated, side of notch sloping to a nar- produced from the apex............ 40 
row V-shaped notch at apex, as in fig. Seventh sternite without a _ spatulate 
AGM oe Sor ee eee en ee are 36 PIOCeSS...) 4.5 04. 2 ake eee 41 

36. Length 6.5-7.0 mm., darker green, veins 40. Spatulate process, fig. 4594, short and 
darkeereenismrre mie wer 10. obsenus broad: oi. .io..4 Fs5.)- ed ae 

Length) 7-5—8.0) ‘mm:, “usuallys yellowish) | see reenter dele 16. attenuatus © 
Breen. In \COlOGs. wartha csr eta te enor Spatulate process, fig. 4602, longer, more 
SRS os Meta ae 12. unicolor, 11. brevidus slender ....0o5. 00s ogee ee 

BOREALIS 

, Sp<457 8 
Be f=~ ff == } 

sibs: ZA, 

Be \ 

Figs. 452-458.—Chlorotettix, male genitalia. 4, ventral aspect; B, lateral aspect; C, aedeagus. 
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41. Seventh sternite, fig. 4598, roundedly 
produced, with a small median notch 
and a larger one on either side forming 
a pair of short blunt approximate teeth 
+ Sede Shaan A ee .19. dentatus 

Seventh sternite notched or elevated, not 
produced, and without produced teeth 

SIE ys, ie ac icieiies oie coc ce ace cian 42 

42. Seventh sternite appearing somewhat 
1 truncate, with a deep notch at middle. . 

Woy Linnd Reich cee 43 
Seventh sternite not appearing truncate, 

but notched or excavated from the 
rather narrow lateral angles........44 

43. Posterior margin of seventh sternite, fig. 
459D, slightly indented between pos- 
terior angles, with a broad V-shaped 
notch at middle extending two-thirds 
the distance to base... ... 21. borealis 

Posterior margin, fig. 460C, slightly, con- 
vexly rounded either side of a deep 
narrow U-shaped notch extending two- 
thirds the distance to base............ 

44. Length not over 6.5 mm.............. 45 
Length 7.0 mm. or more.............. 46 

45. Lateral margins of notch of seventh 
sternite, fig. 4607, evenly, convexly 
narrowed, apex pointed............... 
05 (SLE Se aa eee 23. vacunus 

Lateral margins of notch, fig. 460/, con- 
cavely rounded near posterior margin of 
sternite, then convexly rounded to a 
rounded apex.......... 25. distinctus 

46. Seventh sternite, fig. 460K, with posterior 
margin in the form of a brace sign, 
broadly concave, with a short median 
notch, the entire margin heavily em- 
Brayunedass sade cats. ens 22. nudatus 

Seventh sternite, fig. 4602, with posterior 
margin broadly, concavely rounded with 
a brown V-shaped spot at apex. 
Siete neserrer ats Site Shen sesira) 9 «i. 918-3 24. tunicatus 

1. Chlorotettix rugicollis Ball 

Chlorotettix rugicollis Ball (1903, p. 230). 

Length 7 mm. Pale green, resembling 
Spatulatus but with a broader vertex and a 
conspicuous red or pale orange transverse 
band on the margin of the vertex and front 
between the eyes; specimens from the Gulf 
of Mexico area are more darkly marked. 
The elytra of the males are often tinged with 

tawny brown. Vertex broadly rounded, only 
slightly longer at middle than next to eyes, 
about two and one-half times wider than 
long, evenly rounded to front. 

Female seventh sternite deeply and tri- 
angularly excavated, with a strap-shaped 
tooth similar to that in spatulatus extending 
posteriorly from the apex of excavation. 

Male plates, fig. 436, long, triangular. Style 
elongate, triangular, gradually sloping from 

base to narrowed produced finger-like apex. 
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Aedeagus with four long processes at apical 
end that are bent dorsally; basal third of 
aedeagus also curved dorsally, the sides 
nearly parallel. 

This species is a common grass association 
species in Florida and along the Gulf Coast 

A 

ATTENUATUS 

SPATULATUS 

BOREALIS FALLAX 

Fig. 459.—Chlorotettix. A-E, female geni- 
talia. 

and southern Atlantic Coast. Its occurrence 

in the old lake basin south and west of Chi- 
cago is unusual and interesting, but it is 

found in an association with several other 
Florida species of leafhoppers. 

Illinois Records.—Atsip: Aug. 23, 1934, 
DeLong & Ross, 64, 792. EVERGREEN 
Park: Aug. 23, 1934, DeLong & Ross, 42 4, 

529. Grpsonia: Oct. 2. 1934, DeLong & 
Ross, 12. Oak LAwn: in lamp globe, Aug. 

22, 1934, DeLong & Ross, 366, 119. 
Oouawka: scrub oak, July 3, 1934, DeLong 

& Ross, 16,192. St. ANNE: July 20, 1934, 

DeLong & Ross, 14; Aug. 21, 1934, De- 

Long & Ross, 116, 729. Summir: July 17, 
1935, DeLong & Ross, 54, 59. WAUKE- 

GAN: Aug. 24-26, 1917, 58. Zion: July 
16, 1936, DeLong & Ross, 1 
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! ) q 

SUTURALIS 

LUSORIUS 

} il 

NUDATUS TUNICATUS UNICOLOR LIMOSUS 

Fig. 460.—Chlorotettix. A-N, female genitalia. 
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2. Chlorotettix necopinus Van Duzee 

Chlorotettix necopinus Van Duzee (1893, p. 
282). 

4 Length 6.5-7.5 mm. Greenish testaceous, 
with a broad transverse blackish band on 
‘disc between eyes, elytra fuscous brown, 
with white nervures. Posterior margin of 
‘seventh sternite of female, fig. 4604, deeply 
‘and rather broadly incised nearly to its base. 
Male plates, fig. 437, broad at bases, sud- 
denly constricted and then produced, tips 
divergent. Aedeagus in ventral view greatly 
broadened at apex; in lateral view narrowed 

toward apex, with a long spine on either 

side directed dorsally and extending to dor- 
sal margin of pygofer, which is broadly 
rounded caudally. Styles rather short, broad 

at bases, tapered to pointed apexes that are 
convergent. f 
A common species in grassy meadows in 

the southern United States, necopinus oc- 
curs in the southern part of Illinois in 

wooded grassy areas. 

Illinois Records—Males and females, 
taken June 14 to October 2, are from Cave 
in Rock, Dixon Springs, Eichorn, Elizabeth- 

town, Fern Cliff, Golconda, Herod, Jones- 

boro, Mount Carmel, Shawneetown, and 

Vienna. 

3. Chlorotettix fumidus Sanders & 
DeLong 

Chlorotettix fumidus Sanders & DeLong (1919, 
p. 237). 

Chlorotettix fuscus Brown (1933, p. 243). 

Length 7.5-8.0 mm. Smoky green, re- 
sembling tergatus in form and coloration. 
Vertex produced, one-half longer at middle 
than next to eyes and about twice as wide 

as long. Elytra dark, smoky. Posterior 
margin of female seventh sternite truncate 

or slightly concave, with a broad deep medi- 
an notch at middle extending two-thirds 

the distance to base. Male plates, fig. 435, 
short and broad, convexly rounded to ap- 

pressed tips. Aedeagus with apex broadened 
and bearing a pair of dorsally directed proc- 

esses on outer margins of broadened por- 
tion. A heavy elongate spine arising from 
caudoventral concavity of each pygofer and 
curved ventrally. 

This species is found in coarse grasses, 
usually in marshy or swamp habitats. It is 
recorded only from Pennsylvania and Ten- 

nessee. 
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4+. Chlorotettix fallax Sanders & DeLong 

Chlorotettix fallax Sanders & DeLong (1922 
p. 94). 

Chlorotettix latifrons Sanders & DeLong (1922, 
p. 95). 

Length 7.5-8.0 mm. Large, dull green- 
ish yellow, with broadly rounded vertex, 
twice as wide as long, and elytra smoky at 
apexes. Female seventh sternite, fig. 4598, 
with posterior margin strongly, concavely 
excavated half way to base, with a V- 
shaped notch at middle extending entirely 
to base; posterior margin and notch broadly 
bordered with dark brown. Male plates, 
fig. 440, strongly, convexly rounded, semi- 
circular in outline, width of plates at bases 
together twice their length. Each pygofer 
sloping ventrally and dorsally to bluntly 
pointed apex, a long, curved spine arising 
from ventrocaudal margin. Aedeagus foot 
shaped, with the toes turned upwards. Each 
style rather broad, notched near base on 
inner margin and near apex on outer mar- 
gin, abruptly sloping from both margins to 
form pointed apex. 

This species occurs on the coarse sedges 
of both the fresh-water and salt marsh. It 
was first described from specimens taken at 

the margin of the salt marsh in Virginia 
and from the Gulf Coast of Mississippi, 
also from specimens taken in the heart of 

the Florida everglades. In Illinois it occurs 

in the marsh habitat of the Chicago area. 
Illinois Records —Oak Lawn: in lamp 

globe, Aug. 22, 1934, DeLong & Ross, 19 ; 

Sept: 6; 1935, T. H. Frison, 24, 49. 
Oauawka: July 30, 1936, Mohr & Burks, 
19. Summ™ir: Aug. 21, 1935, DeLong & 
Ross, 19. WAuUKEGAN: Aug. 5, 1935, Ross 

& DeLong, 1°. 

5. Chlorotettix tergatus (itch) 

Bythoscopus tergatus Fitch (1851, p. 58). 

Length 7 mm. Large, green, 

round headed, without definite color mark- 

ings. Pronotum and scutellum often washed 

with yellowish green. Elytra usually smoky. 
Vertex slightly longer at middle than next 
to eyes, a little more than twice as wide 
as long. 

Female seventh sternite, fig. 460/, twice 

as long as preceding, posterior margin with 

a broad V-shaped notch extending half way 

to the base, lateral lobes rounded. Male 

sordid 
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plates, fig. 438, large, broad, covering pygo- 

fers, apexes broad, obtuse. Aedeagus in 

lateral view broad at middle, with a slender 

anteriorly and dorsally directed anterior 
third; posterior third narrowed, curving 

dorsally; apex with a transverse portion 
bearing a pair of divergent, spinelike proc- 

esses on its outer margins, each process sinu- 

ate. 
This is a common northern swamp and 

bog species, and so far is not known to occur 

in any of the southern states. It is found 
in the tall coarse grass and sedge association 
in swampy areas or at the margins of tama- 

rack-sphagnum bogs. 

Illinois Records—Many males and fe- 
males, taken June 27 to October 6, are from 
Algonquin, Alton, Antioch, Beach, Cedar, 

Dixon Springs, Dolson, Golconda, Grafton, 
Grand Detour, Herod, Jonesboro, Kansas, 

Karnak, McHenry, Monticello, Normal, 

Oak Lawn, Olive Branch, Palos Park, 
Princeton, Quincy, Urbana, Vienna, Volo, 

and Waukegan. 

6. Chlorotettix melanotus DeLong 

Chlorotettix tergatus var. 
(1916, p. 84). 
Length 7.5 mm. Dark green, resembling 

tergatus so closely in coloration and struc- 
tural characters that the two can scarcely 

be distinguished by external characters. 
Usually melanotus is darker in color. Male 
genitalia, fig. 439, and female seventh ster- 
nite very similar to those of tergatus. Aedea- 
gus with an enlarged basal portion from 
which arises a short anterior process di- 

rected dorsally; a posterior process of about 
the same length extends dorsally and is 

bifurcate at apex, with a curved slender por- 

tion arising on the outside of each bifurcate 
piece near its apex. Each pygofer spine 

arises ventrally as in ftergatus but is much 
smaller; curved, and not sinuate as in that 
species. 

The habitat and distribution pattern of 
this species are entirely different from those 

of tergatus. This species occurs abundantly 
in wet pastures and meadows and is some- 

times a hillside species in the southern states 

or southern portions of states just north of 
the Ohio River. 

Illinois Records—Dotson: July 24, 
1936, DeLong & Mohr, 22. Karnak: 
July 10, 1935, DeLong & Ross, 29. 

melanotus DeLong 

Vol. 24, Art. 2 

7. Chlorotettix suturalis DeLong 

Chlorotettix suturalis DeLong (1916, p. 85). 

Length 7.5 mm. Pale green or yellowish, — 
with a median brown line, sometimes only 
faintly visible, extending along commissural 
line of each elytron. Vertex bluntly angled. © 
Posterior margin of female seventh sternite, 
fig. 460B, broadly, deeply notched more than 
half way to base, the sides dark brown. — 
Male plates, fig. 442, broad and long, con- — 
vexly narrowed to rounded tips. Aedeagus — 
in lateral view with a long dorsally di- — 
rected bifid process, each portion of which — 
is bifurcate. Each pygofer with caudal 
margin almost truncate, obliquely sloping 
to slightly produced dorsal margin. Styles 
notched on outer margins near apexes, form- 
ing curved finger-like apexes arising on 
inner margins and curved outwardly. ; 

This is one of the more common species, _ 
occurring in thickets of the cane, Arun- 
dinaria tecta, which is commonly found in — 
the moist stream floodplains of the southern — 

fourth of the state. Field studies have indi- 
cated that it is restricted to this plant host — 
and does not normally occur upon other — 
vegetation. This species was previously re- 
ported only from Tennessee. 

Illinois Records.—Herop: Aug. 4, 1934, ; 
DeLong & Mohr, 24,42; July 8-11, 1935, 
DeLong & Ross, 24; June 24, 1936, De- 
Long & Ross, 16, 32. JoNEsBoRO: July 
31, 1934, DeLong & Mohr, 19. Justice: 

July 23, 1937, Mohr & Burks, 29. Norris — 
City: June 17, 1934, DeLong & Ross, 12. 
OauawKa: July 3, 1934, DeLong & Ral a 
19. PRINCETON: 
Burks, 2¢. Tuepes: July 11, 1935, De- 
Long & Ross, 56, 49. VIENNA: June 14, 
1934, DeLong & Ross, 16, 39; July 29, — 
1934, DeLong & Ross, 14, 29; on canal 

July 10, 1935, DeLong & Ross, 28, 3. ; 

8. Chlorotettix limosus DeLong & 
Cartwright 

Chlorotettix limosus DeLong & Cartwright 
(1926, p. 506). 
Length 7-8 mm. Broad headed, yellowish 

green. Posterior margin of seventh sternite 
of female excavated half way to base on 
either side of a prominent spatulate process, 

the latter cleft at apex, cleft extending half 
the distance of the excavation. Male plates, 
fig. 441, rather long, convexly rounded two- 
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thirds their length, then concavely rounded 
to blunt rounded apexes. Aedeagus with 
two bifurcate terminal processes forming 

four long straight slender processes. Each 
pygofer with a long dorsal produced lobe, 
caudal margin slightly concave. Each style 
long, apical half slender, produced beyond 
lateral margin of plate near its apex. 

Recorded previously only from Pennsyl- 

vania, this species occurs in the fresh-water 
marsh on coarse grasses in a mixed associa- 

tion of grasses and sedges. It can easily be 
distinguished by the long slender styles and 
by the four long terminal processes of the 
aedeagus. 

Illinois Records.—Dixon Sprincs: July 
9, 1935, DeLong & Ross, 12; June 24, 
1936, DeLong & Ross, 1¢. Karnak: Aug. 
8, 1934, DeLong & Mohr, 86, 102; July 
10, 1935, DeLong & Ross, 36,492. SHaw- 

NEETOWN: June 14, 1934, DeLong & Ross, 
12; June 23-27, 1936, DeLong, Ross, & 
Mohr, 2¢,-112. Tempre Hite: June 24, 
1936, DeLong & Ross, 1¢, 12. Warson: 

Oct. 1, 1934, Frison & Ross, 19. Wotr 
Lake: July 30, 1934, DeLong & Mohr, 2°. 

9. Chlorotettix spatulatus Osborn & Ball 

Chlorotettix spatulatus Osborn & Ball (1897, 
p. 225). 

Length 7 mm. Greenish yellow, broad 

headed, female seventh sternite with spatu- 

late process. Posterior margin of female 
seventh sternite, fig. 459C, broadly notched 
more than half way to base, apex of notch 
bearing a spatulate process that extends 
two-thirds the length of the notch. Male 
plates, fig. 443, broad at bases, acutely 
pointed. Aedeagus with a pair of bifurcate 
processes arising at apex, each of these with 

a long inner branch curved inwardly and 
an outer shorter branch arising some dis- 
tance from apex of aedeagus body; short 

branch curves laterally and is broadened at 
middle. Each pygofer sloping on caudal 
margin from curved ventral to produced 
angled dorsal margin. 
A common species of the northern IIli- 

nois fresh-water marsh and wet meadow, 
this species is also frequently found in moist 
areas of the prairie. It occurs in Florida 
and is widely distributed in the Middle 
West. 

Illinois Records—Many males and fe- 
males, taken June 13 to September 30, are 
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from Albion, Algonquin, Beach, Cache, 
Clayton, Des Plaines, Evergreen Park, 
Fulton, Meredosia, Oak Lawn, Princeton, 
Rising Sun, St. Anne, Summit, Thomson, 
Urbana, Waukegan, and Zion. 

10. Chlorotettix obsenus DeLong 

Chlorotettix obsenus DeLong (1937¢c, p. 52). 

Length 7-8 mm. Pale green, with broadly 
rounded head. Vertex not quite three times 
as wide between eyes as median length, pro- 
duced at middle about two-thirds its length 
before anterior margins of the eyes. Female 
seventh sternite with lateral margins pro- 
duced about two-thirds their length, then 
gradually and obliquely sloping to form 
produced lobes, between which the margin 
is excavated about one-third the distance to 
base; posterior margin gently sloping to the 
central fourth, which is more abruptly and 
almost concavely notched; base of the broad 
V-shaped notch brownish. Male plates, fig. 
444, triangular, about as long as combined 
basal width, greatly exceeded by pygofers. 
Aedeagus, in ventral view, constricted at 
about two-thirds its length, then bifurcate, 
forming two slender terminal 
which are not more than half as long as the 
basal portion. 

Described from Illinois, this is a marsh 

species occurring on coarse grasses in grass- 

sedge habitats. 

Illinois Records.—St. ANNE: July 20, 
1934, DeLong & Ross, 16. Zion: July 6, 
1932, Frison et al., 12; July 25, 1934, 
Frison & DeLong, 34,39. 

processes, 

ll. Chlorotettix brevidus DeLong 

Chlorotettix brevidus DeLong (1937¢, p. 52). 

Length 6.5—7.0 mm. Bright green, tinged 

with yellow, and with a broadly rounded 
vertex, which is three times as wide between 

eyes as length at middle. Female seventh 

sternite with posterior margin shallowly 
concave between a pair of broad slightly 

produced lobes; between the inner pair the 
segment is deeply notched more than one 
third the distance to the base; sides of the 
V-shaped notch are straight and the apex 

brownish. Male plates, fig. 445, triangular, 
sharply angled at apexes. Ventral margins 

of ninth sternite not overlapping but form- 

ing a keel, which is conspicuous caudad of 

the plates. Also the caudal notch in the 
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pygofer near the posterior margin is shorter 

and more sharply notched at base than in 
unicolor. Aedeagus is the same form and 

type as in unicolor, but the terminal proc- 

esses are proportionately shorter, in every 

case being conspicuously shorter than the 

basal portion of the aedeagus. 

This species occurs on grasses of the sand 
prairie. It is known only from Illinois. 

Illinois Records—Oak Lawn: sand 
prairie, July 27, 1934, 12. THomson: sand 

prairie, July 8, 1934, DeLong & Ross, 34, 

62. Zion: July 25, 1934, Frison & Lee, 

Light 

12. Chlorotettix unicolor (Fitch) 

Bythoscopus unicolor Fitch (1851, p. 58). 
Chlorotettix vanduzei Baker (1898d, p. 219). 

Length 7.5 mm. Green or yellowish, 
broad headed. Posterior margin of female 
seventh sternite, fig. 460/17, broadly, shal- 
lowly notched, narrowed and sharp at apex. 

Male plates, fig. 446, broad at base, outer 

margins of each concave on apical half, 
apexes produced and divergent. Pygofers 

deeply notched on caudal margins. A pair 
ot very short processes at end of body of 
aedeagus; also a pair of long processes 

arising and extending laterally, these proc- 

esses as long as ventral portion of aedea- 
gus body. Each style short, broad at base, 
notched on outer margin near apex. 

This is a large and common species in 

the northern United States, occurring in the 

fresh-water marsh and in coarse meadow 
grasses. 

Illinois Records—Many males and fe- 
males, taken June 2 to August 24, are from 
Apple River Canyon State Park, Beach, 

Carman, Des Plaines, Evergreen Park, Fox 

Lake, Fulton, Grand Detour, Harvard, 
Palos Park, Princeton, St. Anne, Summit, 

Volo, Wauconda, Waukegan, and Zion. 

13. Chlorotettix viridius Van Duzee 

Chlorotettix viridius Van 
309). 

Length 6-7 mm. Round headed, apple 

green. Posterior margin of female seventh 

sternite, fig. 460G, broadly excavated almost 

to base, the sides of incisure interrupted at 

middle by a short obtuse blackish tooth. 
Male plates, fig. 447, nearly rectangular, 

transverse, a little longer than valve, apexes 

of plates slightly produced and divergent. 

Duzee (1892d, p. 
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Aedeagus in lateral view constricted near 
apex, forming a dorsally directed finger- 
like apex that appears bifid in caudal view. — 
Each style short, broad at base, slightly 
narrowed between base and apex, which is 

again broadened and almost truncate. Pygo- 
fers with long spines arising ventrally and 
extending dorsally and caudally. 

This is a common species of meadows, 

pastures, and grassy areas in the eastern 

and southern states and occurs abundantly 
in portions of Illinois. 

Illinois Records——Many males and fe- 
males, taken March 11 to October 2, are 
from Adair, Albion, America, Beardstown, 

Bloomington, Carbondale, Carman, Cave 

in Rock, Centralia, Dongola, Dubois, Du- 

Quoin, Edgewood, Eichorn, Elizabethtown, 
Evergreen Park, Fairfield, Fern Cliff, Ful- — 
ton, Geff, Golconda, Grafton, Harrisburg, — 
Havana, Herod, Homer, Kampsville, Kar- 

nak, Lawrenceville, 

Metropolis, Mount Carmel, Oquawka, St. 
Anne, Shawneetown, ‘Thebes, Urbana, 

Vienna, Watson, and York. 

14. Chlorotettix lusorius (Osborn & 
Ball) 

Thamnotettix lusoria Osborn & Ball 
p. 226). 

Length 7-8 mm. Olive brown, with a 

(1897, 

faint crescentiform band before the eyes; 
vertex produced, twice as wide as long. 
Elytra with a dull reddish tinge. Posterior 
margin of female seventh sternite, fig. 460H, 
emarginate, with a broad angularly pointed — 
dark margined median tooth half as long 
as the acutely rounded lateral angles. Male 
plates, fig. 448, one-half longer than broad — 
at bases, outer margins thickened, apexes 

bluntly pointed and strongly divergent. 
Aedeagus with a short lateral process ex- 

tending laterally on either side at apex. 
Styles short, each broad at base and tri- 
angular, with a short V-shaped notch on ~ 
outer margin of each near apex. Each pygo- — 

fer a little longer on ventral than on dorsal 
margin, two spines arising on ventral half. 

This species is usually found in the her- ~ 
baceous growth of open woodland areas in 
the northern United States and Canada. — 
It has been taken frequently in Illinois in 

habitats of this type. 
Illinois Records—Males and females, 

taken June 11 to Ocotber 2, are from Apple 

River Canyon State Park, Dolson, Herod, 

Vol. 24, Art.2 
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Macomb, Marshall, ; 
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Hopedale, Marshall, Monticello, Muncie, 

Oakwood, Temple Hill, Urbana, and White 

Heath. ; 

15. Chlorotettix iridescens DeLong 

Chlorotettix iridescens DeLong (1916, pp. 83, 
86). 

Length 7 mm. Bronze or _ brownish, 
tinged with green, appearing iridescent. 

Vertex one-third longer at middle than next 
to eyes, more than twice as wide as long. 

Female seventh sternite, fig. 460D, broadly, 
deeply excavated to base, sides of excavation 

concave, convex near apex, forming long 

rather sharply rounded lateral angles. Male 

plates, fig. 450, broad and rather short, 

convexly rounded, with bluntly angled 

apexes. Styles long, apexes bluntly angled, 
each broadly and concavely notched on outer 
margin about one-third the distance irom 
apex. Aedeagus in lateral view with a dor- 

sal anterior process, body curving ventrally 

and caudally, apex bifid. Each pygofer con- 

cave on caudal margin; spines arising on 

ventrocaudal margin and hooked at the 

apexes. 
This species occurs in abundance in the 

floodplain woods on grasses in a mixed 
habitat of grasses, cane, violets, and similar 

plants of the wet soils of this habitat. It 
was previously recorded from Maryland 
and Tennessee. 

Illinois Records.—BEARDSTOWN: Sept. 
1, 1939, Ross & Riegel, 26, 19. Drxon 

Sprincs: July 29, 1934, DeLong & Ross, 
14,39. Heron: Aug. 4, 1934, DeLong & 

Ross, 304, 362. 

16. Chlorotettix attenuatus Brown 

Chlorotettix attenuatus Brown (1933, p. 241). 

Length 6.75-7.0 mm. Yellowish green, 
with dark eyes. Vertex bluntly angled, one- 
half longer at middle than next to cyes. 
Female seventh sternite, fig. 4594, with pos- 
terior margin excavated to about one-half 
the length of the segment and bearing a 
short spatulate process, which is about as 

wide as long. Male plates, fig. 451, broad 
at bases, slightly narrowed to long acute 
apexes, which about equal the pygofers. 
Each style long and abruptly narrowed at 
about middle, apical third spinelike and 
curved outwardly. Aedeagus long in lateral 
view, with an anterior dorsally curved 

broadened portion; apex with a pair of short 
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dorsally curved processes, and a pair of 

long processes extending dorsally and broad- 

ly curved with pointed apexes directed ven- 

cvally; in ventral view with a pair of lateral 
outwardly directed spines, from near the 
otse of which a long tapering process arises 

each side of middle and extends anteriorly, 
with a recurved apex. : 

Described from Missouri, this species is 
now recorded from Illinois. 

Illinois Records.—D1xon Sprincs: June 
24, 1936, DeLong & Ross, 1é. KARNAK: 

July 10, 1935, DeLong & Ross, 29. SHaw- 
NEETOWN: June 23, 1936, DeLong & Ross, 
83,259. 

17. Chlorotettix balli Osborn 

Chlorotettix balli Osborn (1898, p. 246). 

Length 7.0-7.25 mm. Yellowish green. 
Vertex angularly produced, one-half longer 

at middle than next to eyes. Female seventh 

sternite, fig. 460£, with a deep notch extend- 
ing almost to the base and including a spatu- 

late process; sides of process straight, lateral 

margins angled. Male plates, fig. 452, 
gradually narrowed to acute apexes. Aedea- 

gus with a pair of bifurcate processes at 

apex. Each style broad at base, concavely 

narrowed to straight finger-like process. 

Pygoters slightly concave on posterior mar- 
gins, angled with dorsal margins. 

Recorded previously from ‘Tennessee, 
Ohio, and Iowa, this is a rather common 

species in open woodland or flat marshy 

meadow on thick luxuriant growths of mixed 

@rasses. 
Illinois Records.—Many males and fe- 

males, taken June 5 to August 22, are from 

Alton, Apple River Canyon State Park, 
Cave in Rock, Dixon Springs, Dolson, Eliza- 

bethtown, Farina, Galena, Golconda, Har- 

din, Herod, Justice, Kankakee, Metropolis, 

Monticello, Norris City, Oakwood, Pike, 
Rock Island, Shawneetown, Temple Hill, 
Urbana, Vienna, and White Pines Forest 

State Park. 

18. Chlorotettix fillamentus DeLong 

Chlorotettix filamentus DeLong (1937c, p. 53). 

Length 7 mm. Green, tinged with yellow, 
and with produced bluntly angled vertex, 

which is twice as wide between 

median length. Each male plate, fig. 449, 

triangular, outer margin convexly rounded 

then rounded before 

eyes as 

at base, concavely 
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apex, which is narrow but bluntly rounded ; 

combined width at base a little greater 

than length. Aedeagus similar in type to 

that of balli but differing by having the 
inner branch of each bifurcate process at 
the apex at least twice as long as the 
corresponding branch in balli, and the outer 

branch is at least four times as long as the 

corresponding process in balli. Female un- 

known. 
Described from Illinois, this species is 

known by only three male specimens. 
Illinois Records—Havana: Aug. 30, 

1917, 18. MarsnHatt: Sept. 27, 1934, Fri- 

son & Ross, 24. 

19. Chlorotettix dentatus Sanders & 
DeLong 

Chlorotettix dentatus Sanders & DeLong (1923, 
p. 154). 

Length 8 mm. Yellow to green, with a 
roundedly produced vertex, which is twice 
as wide as long and almost one-half longer 

at middle than next to eyes. Posterior mar- 
gin of female seventh sternite, fig. 459B, 
notched on either side of a pair of rounded 

slightly produced median teeth on the median 
fourth; sternite convex ventrally, almost 
keeled. Male plates, fig. 454, convexly 

rounded to half their length, then rather 
abruptly constricted and produced as nar- 

row parallel tips with blunt apexes. 

Previously recorded from the District of 

Columbia and Maryland, this species has 

been taken in Illinois and is found in marshy 
meadow habitats. 

Illinois Records—Karnak: Aug. 8, 

1934, DeLong & Mohr, 42 ; July 10, 1935, 

DeLong & Ross, 1¢. 

20. Chlorotettix galbanatus Van Duzee 

Chlorotettix galbanatus Van Duzee (1892d, p. 
310). 
Length 6.0-6.5 mm. Yellowish green in 

color, with an obtusely angled vertex, which 

is one and one-half times as long at middle 

as next to eyes. Female seventh sternite, 
fig. 460C, with a rather broad notch reach- 

ing two-thirds the distance to base; lobes 
on posterior margin laterad of the notch 
broadly rounded or slightly angled at mid- 

dle. Male plates, fig. 453, evenly, convexly 
rounded from bases to apexes, inner margins 

at apexes depressed, apexes obtusely angled. 
Aedeagus in lateral view broad at base, 

Intinois NarurAt History SurvEY BULLETIN 

« Marshall, Meredosia, Metropolis, Monti-— 
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narrowed about middle and produced as a 
long narrow portion with a pair of processes 

at apex. Each style broad, rather short, 
abruptly narrowed on outer margin near 
apex, forming a curved finger-like process. 

This is probably the most common species" 
of the genus, occurring throughout Illinois 
in pastures and meadows on many types of 
grasses. It is found in the eastern states — 
and west to Montana. ‘ 

Illinois Records.—Many males and fe- — 
males, taken June 3 to October 11, are 

from Algonquin, Alton, Alto Pass, Amboy, © 
Anna, Apple River Canyon State Park, 

Ashley, Brownfield, Cairo, Carbondale, 
Carmi, Castle Rock, Champaign, Cobden, 
Danville, Dixon Springs, Dolson, Dongola, — 
Dubois, Duncans Mills, Eichorn, Eliza-_ 
bethtown, Fairfield, Fern Cliff, Fulton, — 

Galena, Gibsonia, Golconda, Grafton, 
Grand Detour, Grand Tower, Hardin q 

Havana, Herod, High Knob, Justice, Jones- 
boro, Kampsville, Kankakee, Karnak, Lima, 

cello, Mount Carmel, Muncie, New Hol- 

land, Norris City, Oak Lawn, Oakwood, 
Olive Barnch, Oquawka, Pike, Princeton, 

Quincy, Ripley, Rock Island, St. Anne, St. 
Joseph, Savanna, Shawneetown, Spring 
Valley, Starved Rock State Park, Sumner, 

Sun Lake, Temple Hill, Urbana, Ursa, 
Vandalia, Vienna, Villa Ridge, Warren, 

Watson, White Heath, White Pines Forest 

State Park, and Wolf Lake. : 

21. Chlorotettix borealis Sanders & 
DeLong 

Chlorotettix borealis Sanders & DeLong (1917, 
p. 92). 

Length 6.0-6.5 mm. Greenish yellow, 
with dark eyes. Vertex obtusely angled, 
one-half longer at middle than next to eyes. 
Female seventh sternite, fig. 459D, with 

posterior margin truncate and with a nar- 
row median V-shaped notch extending half 
way to base. Male plates, fig. 455, broad 
at bases, convexly rounded to obtusely 
angled apexes. Aedeagus in lateral view 

with small upturned process at apex. Styles 
long, gradually narrowed to attenuated 
apexes. Pygofers each with a long spine on 
dorsal side separated by a deep notch, a 

a long spine on ventral margin extending 

dorsally. ; 
In Illinois this species has been taken on 

fine grasses in sandy areas in open wood 
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land. It was previously recorded from Wis- 
_consin. 

Illinois Records——Males and females, 
‘taken July 8 to October 2, are from Cave 
in Rock, Dixon Springs, Dolson, Elizabeth- 

own, Grand Detour, Oregon, St. Anne, 
Springfield, and Vienna. 

; 22. Chlorotettix nudatus Ball 

P 
Chlorotettix nudata Ball (1900c, p. 340). 

Length 7.5 mm. Green, with a brownish 
or smoky tint. Vertex twice as long at 
middle as next to eyes, slightly, conically 
‘pointed. Female seventh sternite, fig. 460K, 
‘with posterior margin distinctly darker 
marked and divided into four lobes by a 
“narrow slit in the middle and a pair of broad 
‘shallow notches a little more than half way 
toward the sides. Male plates, fig. +56, 
broad at bases, convexly and then concavely 
‘narrowed to acutely pointed apexes. Pygo- 

fers sloping ventrally and dorsally to bluntly 
pointed apexes. Styles long, tapered, bent 

‘inwardly one-third the distance from apexes. 
Aedeagus bifid at apex. 

Recorded previously from Tennessee and 
Towa, this species occurs in abundance on 

grasses in the floodplain woods. It seems 
to be confined almost entirely to moist wood- 
and areas that support a rich growth of 
grasses. 

Illinois Records.—Mlales and females, 
taken June 24 to October 3, are from 

Danville, Dixon Springs, Dolson, Elmira, 
Herod, High Knob, Kankakee, Oakwood, 
Pike, Temple Hill, Urbana, Vienna, and 

White Heath. 

23. Chlorotettix vacunus Crumb 

Chlorotettix vacuna Crumb (1915, p. 196). 

Length 6.0-6.5 mm, Yellowish, tinged 
with green; vertex bluntly angled, one-half 
broader than long and one-third longer at 
middle than next to eyes. 

Female seventh sternite, fig. 460/, with 
posterior margin broadly, somewhat con- 
vexly excavated three-fourths the distance 
to base, lateral lobes bluntly angled. Male 
plates, fig. 458, broad at bases, outer mar- 
gins convexly narrowed to near apexes, 
where they are slightly concave to form 
acute tips. Aedeagus in lateral view narrow 

at base, broadened at apex, and deeply 
notched. Styles long and narrow, gradually 
narrowed from bases to apexes. Each pygo- 
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fer pointed at apex with a long dorsal spine. 

This is a grass species occurring in south- 
ern areas of Illinois. It was recorded previ- 
ously from Tennessee, and does not occur 
in abundance. 

Illinois Records—Males and females, 
taken June 12 to August 14, are from Dixon 

Springs, Eichorn, Elizabethtown, Fairfield, 

Herod, Jonesboro, Karnak, LaRue, and 
Vienna. 

24. Chlorotettix tunicatus Ball 

Chlorotettix tunicata Ball (1900c, p. 340). 

Length 7 mm. Pale yellowish green, with 

greenish elytra. Vertex produced, one-half 
longer at middle than next to eyes, twice as 
wide as long. 

Female seventh sternite, fig. 4602, with 

posterior margin roundedly emarginate one- 

third the depth of the segment. sometimes 
slightly notched at middle but always ap- 

pearing notched because of a brown V- 
shaped spot at middle of emargination. 

Male plates, fig. 457, broad at base, round- 
edly narrowed to a very obtuse, almost 
truncate apex, plates together the shape of 

a bluntly pointed spoon. Each pygofer con- 

cave on caudoventral margin, with a long 
straight spine arising in middle of concavity 

and directed caudally. Aedeagus in lateral 

view broad at base, apical two-thirds nar- 

row, notched at apex, forming an anterior!y 

directed short finger-like process. Styles 
broad at bases, triangular, apexes bluntly 
pointed. 

This species occurs on grasses in open 
woodland areas in the eastern and southern 

states. 
Illinois Records.—Many males and fe- 

males, taken June 14 to October 8, are 
from Alton, Amboy, Anvil Rock, Apple 

River Canyon State Park, Cave in Rock, 

Dixon, Dolson, Fulton, Havana, Kankakee, 

Metropolis, Pike, St. Anne, Shawneetown, 
Temple Hill, Urbana, Vienna, and White 

Heath. 

25. Chlorotettix distinctus DeLong 

Chlorotettix distinctus DeLong (1919, p. 23). 

Length 6 mm. Yellow, tinged with green. 

Vertex bluntly angulate, almost one-half 
longer at middle than next to eyes. Female 

seventh sternite, fig. 460/, with posterior 

margin deeply and broadly notched two- 

thirds the distance to base; sides of apical 
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half straight, basal half with sides concavely 

rounded to form a bluntly angled lobe on 

either side. 
Described from Tennessee, this species is 

known only from the female. In. Illinois, 
it occurs only in the southern part of the 

state. 
Illinois Records—VIENNA: July 29, 

1934, DeLong & Ross, 12. Voro: July 27, 
1934, DeLong & Ross, 19. 

93. DOLERANUS Ball 

Doleranus Ball (1936, p. 58). 

Head conical, venation simple but with 

central anteapical cell somewhat constricted, 

then enlarged before the apex. Vertex with 

a broken submarginal brown line. Three 

species are included in this genus, two of 
which are eastern and occur in Illinois. 

Key TO SPECIES 

Green in color, without definite markings... .. 
ie, 2. vividus 

Brownish yellow, marked with reddish brown 
Sl THe aegis doer teres 1. longulus 

1. Doleranus longulus (Gillette & Baker) 

Thamnotettix longulus Gillette & Baker (1895, 

p. 97). 

Length 5-6 mm. Brownish yellow, 
marked with reddish brown. Vertex ob- 

tusely angled, twice as wide as long; light 
fulvous, ocelli white, connected by a white 
transverse line; median longitudinal line 

and spot either side at base brown. Prono- 

tum fulvous, marked with dark brown on 

anterior portion. Scutellum fulvous, disc 
paler. Elytra chestnut, nervures pale. Fe- 
male seventh sternite with posterior margin 
depressed, slightly, angularly elevated. 
Male plates concavely rounded to the almost 
parallel-margined tips. 

Common on herbaceous plants in open 
wooded areas, on wooded floodplains, and 

along stream banks, this species occurs in 

the eastern states and west to Iowa, Kansas, 
and Colorado. 

Illinois Records——Many males and fe- 
males, taken March 27 to November 1, are 

from Aldridge, Carmi, Cave in Rock, Cham- 
paign, Charleston, Cobden, Dongola, Ei- 

chorn, Fountain Bluff, Grand Tower, Kar- 

nak, La Rue, Marshall, Monticello, Nor- 

mal, Rock Island, Savoy, Urbana, Vienna, 
and White Heath. 
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2. Doleranus vividus (Crumb) 

Chlorotettix vivida Crumb (1915, p. 197). 

Length 5.5-6.0 mm. A distinctly angle- 
headed greenish species tinged with brown. 
Vertex one and one-half times as broad as 

long, almost twice as long at middle as 
next to eyes. Female seventh sternite with 
posterior margin broadly,  triangularly 

notched half way to base, with a tooth at 

apex. Male plates, fig. 247, rather long, 
gradually narrowed three-fourths their 
length, then produced with almost parallel | 
margins. Pygofers truncate posteriorly. 
Aedeagus in lateral view broad at base, nar- 

rowed to tapered bifurcate apex. Styles 
rather short, abruptly narrowed to finger- 
like apexes. 4 

A common species on grassy areas in 
meadows along streams, in valleys, and in 
open woodland, vividus occurs in the middle 
western and eastern states. 

Illinois Records.—Many males and fe- 
males, taken June 7 to November, are from 
Algonquin, Alton, Apple River Canyon 

State Park, Cave in Rock, Champaign, 
Danville, Dixon Springs, Dolson, Dubois, 
Elizabethtown, Fern Cliff, Golconda, Graf- 

ton, Havana, Herod, Jonesboro, Kamps- 

ville, Kankakee, Karnak, Lima, Monmouth, | 
Monticello, Mount Carmel, Muncie, Nor- 

mal, Oakwood, Olive Branch, Oquawka, 
Parker, Pike, Quincy, Rock Island, Thebes, 

Urbana, Ursa, Vienna, and White Pines 

Forest State Park. 

94. ATANUS Oman 

Atanus Oman (1937, p. 381). 

Fig. 207. Vertex nearly flat, longer at 
middle than next to eyes, and bluntly angled. 

Head a little wider than pronotum, Fore- 
wing with simple venation, the second cross- 

vein lacking. The outer anteapical cell is 
short, with almost parallel sides, and is more 

slender than inner anteapical cell. 
Only one of the two United States species 

belonging to this genus is known to occur 
in Illinois. 

1. Atanus perspicillatus (Osborn & Ball) 

Thamnotettix perspicillatus Osborn & Ball 
(1897, p. 227). 

Length 3.5-4.0 mm. A small gray species 
marked with black spots. Vertex creamy 

white, tinged with orange, two faint black 
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lines extending from apex to ocelli, basal 

half with a large fulvous crescent either 
side enclosing a white area. Pronotum 

gray; with broad faint longitudinal bands 
and a pair of spots behind each eye black. 
Scutellum pale, basal angles orange. Elytra 

milky, subhyaline, iridescent, with nine black 
spots. Vertex slightly longer at middle than 
next to eyes, a little wider at base than 
median length. Female seventh sternite 

broadly, angularly produced. Male valve 
short and broad; plates long, apexes pro- 

duced into pointed acute tips; a median 
black spot on each plate at base. 

Occurring on herbaceous growth in 
wooded areas along streams, and in rich 

herbaceous areas, this species is distributed 

in parts of the East and Middle West. 
Illinois Records—Darwin: July 23, 

1932, Dozier & Park, 1g. Dixon Sprincs: 
July 9, 1935, DeLong & Ross, 1g, 19. 
Dotson: Rocky Branch, July 18, 1934, 
DeLong & Ross, 34; July 24, 1936, De- 

Long & Mohr, 32. Herop: June 24, 1936, 
DeLong & Ross, 1¢. Mount Carme-: 
July 3, 1906, 19. Ursana: sweeping, July 

28, 1889, C. A. Hart, 18, 42; Aug. 27, 
1916,34,52; Aug. 16-20, 1934,346,19. 
VIENNA: savanna grasses, June 14, 1934, 
DeLong & Ross, 14; July 29, 1934, De- 
Long & Ross, 16,12. 

95. ELYMANA DeLong 

Elymana DeLong (1936a, p. 218). 

This genus includes the more _pointed- 
headed species previously included in Tham- 
notettix. Form usually long and_ slender, 

vertex sharply pointed or strongly and 
bluntly produced and acutely angled with 
front. Elytra long and narrow, venation as 

in Thamnotettix. Last sternite of male long, 
tapering to a pointed spinelike process. 
Aedeagus long, tapering to a long slender 
dorsally directed process. Base of aedeagus 
with dorsally extending process of various 
shapes. 

DeLong (19364) recorded five species of 

this genus for North America. One is 

known only from Arizona; the other four 
are eastern in distribution and all occur in 

“Illinois, usually in wooded areas on Elymus 
and related grasses. 

The species of the genus are closely re- 

lated, and the females are very similar in 

the character of the seventh sternite, the 

posterior margin of which is usually sinuate. 
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Key to Species 

1. Ninth segment of male produced into a 
sharp-pointed spine at apex. Spines on 
median dorsal portion visible in lateral 
view, directed caudad, as in figs. 4618, 
461C.. ors x 2 

Ninth segment of male tapered, but blunt 
at apex, apical spines above apex of 
segment. Median dorsal spines not 
visible in lateral view, directed laterally 
into genital chamber, as in figs. 4614, 
461D.... ; : 7 3 

2. Styles of male, fig. 461B, constricted be- 
tween bases and enlarged apexes, which 
are sharp pointed on outer margins and 
slope outwardly............ : 

aes , é 1. acrita 
Styles, fig. 461C, constricted near bases 

and slightly tapered to almost truncate 
apexes, which are not enlarged 

2. acuma 

CADUCA 

CADUCA 

Fig.461—Elymana. A-D, 
ventral and lateral aspects. 

male genitalia, 
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3. Vertex almost rounded at apex, three- 
fifths as long as wide. Styles of male, 
fig. 461D, constricted near apexes, then 
strongly curved outw ardly, enlarged, 
and truncate on outer margins........ 

REN AS a ae on ORE ac am eee 3. caduca 
Vertex more angled, three-fourths as long 

as wide. Styles, fig. 4614, constricted 
near apexes but not enlarged, produced 
as parallel-sided apexes directed slightly 
obliquely and truncate at apex........ 
Daten e ts eee Sees eet aa Bae 4. inornata 

1. Elymana acrita DeLong 

Elymana acrita DeLong (1936), p. 637). 

Length 4.75-5.0 mm. Yellowish, with 
black ocelli, vertex sharply angled, almost 

as long as basal width between eyes. Female 
seventh sternite shallowly and roundedly 
emarginate, with a dark spot on either side 

of middle. Male ninth segment, fig. 461B, 

sloping to posterior spine, scarcely concave, 

anterior spine prominent. Styles in ventral 
view with outer margins sinuate and each 
tapered to a constricted portion anterior to 

an enlarged apical process, truncate at apex. 
This species was described from Illinois, 

where it is abundant on Elymus grasses in 
shaded areas, on floodplains, and similar 

moist soils. It can easily be distinguished 

from the other members of the genus by 
characters of the male styles. 

Illinois Records—Dixon SpRINGS: 
July 9, 1935, DeLong & Ross, 19. Exiza- 
BETHTOWN: June 25, 1932, Ross, Dozier, & 

Park, 1¢. Gotconpa: June 22, 1932, Ross, 
Dozier, & Park, 12. Herop: June 23, 1936, 

DeLong & Ross, 14. Monricetto: June 

11, 1934, 36, 72. Oouawka: June 13, 
1932, H. L. Dozier, 12. 

2. Elymana acuma DeLong 

Elymana acuma DeLong (1936b, p. 637). 

Length 5 mm. Yellowish and with black 
ocelli, slightly larger than acrita. Vertex 
rather sharply angled, only slightly wider 
between eyes than length at middle. Female 
seventh sternite truncate, with heavy brown 
spots on either side of middle. Male ninth 
segment, fig. 461C, with anterior spine 
prominent in lateral view, the dorsal mar- 
gin beyond this strongly and concavely 
rounded to form the posterior spine. Styles 
in ventral view rather short, not notched 
on outer margins, slightly and convexly 
rounded on inner margins; sides almost 
parallel, apexes truncate. 
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This is a southern species, described from 
Tennessee, and is found on Elymus grasses 

in shady wooded areas. 4 
Illinois Records——D1xon Sprincs: July 

9, 1935, DeLong & Ross, 19. ELIZABETH- 

TOWN: June 25, 1932, Ross, Dozier, & Park, © 
1g. Gotconpa: June 22, 1932, Ross, 
Dozier, & Park, 19. Herop: June 24, 1936, 
DeLong & Ross, 16. Oquawka: June 13, 

1932, Dozier, 1°. 

3. Elymana caduca DeLong 

Elymana caduca DeLong (19365, p. 638). 

Length 5 mm. Yellow, tinged with green; _ 
ocelli black; veins of elytra paler than disc — 
and conspicuous. Vertex bluntly angled, 
three-fifths as long as basal width. Female 
seventh sternite truncate or slightly emar- 
ginate. Male ninth segment, fig. 461D, 
strongly convex and rounded dorsally, an- 
terior spine hidden in lateral view, extend- — 

ing inwardly; posterior spine prominent. — 

Styles in ventral view rather deeply notched 
on outer margins, inner margins strongly 
convex and curved, apexes turned out- 
wardly, with pointed tips. 4 
This is a common marsh species in nothal 

ern Wisconsin and occurs at the margins of 

sphagnum bogs. It is found in similar habi-— 
tats in northern Illinois. r 

Illinois Records.—Beacu: Aug. 7, 1935, 
DeLong & Ross, 12. Voto: Aug. 24, 1935, 
DeLong & Ross, 69 ; Aug. 12, 1937, Burks 
& Ross, 12. Wauconpa: July 23, 1934, 
DeLong & Ross, 19. 

4. Elymana inornata (Van Duzee) 

Thamnotettix inornatus Van Duzee (1892c¢, 
p. 303). 

Length 5.0-5.5 mm. Dull yellow, tinged 
with green, bluntly angled. Vertex one- 
fourth wider between eyes than length at 
middle. Female seventh sternite almost 
truncate, a brown spot on either side of 

middle, producing notched appearance. 

Dorsal portion of male ninth segment, fig. 
4614, convexly rounded to posterior spine; 
anterior spine extending inwardly and not 

visible in lateral view.- Styles long, outer 
margins sloping inwardly to near apexes, 

where they are notched, and the apexes 
produced as short rather narrow parallel- 
margined and divergent processes. 

This species is chiefly northern in di 

tribution, occurring commonly at the margin 
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of the fresh-water marsh or similar moist 
areas. 

Illinois Records—Males and females, 
taken June 11 to November 10, are from 

Apple River Canyon State Park, Cave in 
Rock, Danville, Dolson, Herod, Kankakee, 
Marshall, Monticello, Oakwood, Shawnee- 
town, and Urbana. 

96. CICADULA Zetterstedt 

Cicadula Zetterstedt (1838, col, 296). 
Cyperana DeLong (1936a, p. 218). 

Fig. 462. This genus includes the com- 
mon green leafhoppers of the Thamnotettix 
type, which occur in fresh-water marshes 

on Cyperus, similar sedges, and coarse 

grasses; they are characterized by having 

a bluntly angled vertex, which is usually 
produced, but in some species the apex is 
almost rounded. The elytra are long and 

narrow, with venation as in Thammnotettix. 

In most species of this genus, individuals 
are some shade of green or yellow, with a 
black band or a row of black spots on the 
margin of the vertex between the eyes. 

The greater number of species of the 
genus occur only in the eastern United 
States, but some occur as far west as the 
Rocky Mountains. A few of the species are 
found only in the western United States. 
DeLong (1937d) recorded 13 species for 

the United States under the generic name 
Cyperana, and nearly half of these occur in 
Illinois. 

| 
: Fig. 462.—Cicadula cyperacea: a, adult; +, 
head and pronotum; c, face; d, elytron. (From 
Osborn.) 
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Key ro Species 

1. Tawny or pale brown, longitudinally 
marked with brownish or reddish stripes; 
Spots on vertex linear in form or forming 
a band, figs. 4634, 463B 2 

Yellow 
stripes 

or green, without longitudinal ; 

CYPERAGEA VITTIPENNIS 

SMITHI STRAMINEA 

CILIATA 

AA\l(( 7 M7) 
\y ae? m / 

VITTIPENNIS 

Fig. 463.—Cicadula, 

tum; G—H, female genitalia. 

STRAMINEA 

A-F, head and prono- 
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i) 

MELANOGASTER 
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Vertex with four linear black spots on 
margin... ... 1. cyperacea 

Vertex with a black band on margin. 
2. vittipennis 

Length 6.5-7.0 mm.; pale yellow, with a 
pair of large black spots at apex of 
vertex and a pair of smaller spots next 
LOVE YES nieces 3. straminea 

Length not over 6.0 mm.; usually green or 
yellowish green....... 

Black coloration on margin of vertex 
forming band between eyes...4. smithi 

Black coloration on margin of vertex in 
the form of spots... de Barre 5 

Four black spots on margin of vertex but 
without markings posterior to ocelli... 

MELANOGASTER 

VITTIPENNIS 

Fig. 464.—Cicadula. 

VITTIPENNIS 

7. 

V ol. 24, Art. 2 

Markings on margin of vertex and also 
posterior to ocelli: ©... --) eee 7 

Each male plate, fig. 4644, deeply and 
concavely excavated on inner margin of 
apical third; each style tapered from 
base to apex. ‘ 

o.: a. Bie Bt oO ie = Se ae is as! > lon > & eee o a, 5 oe ° 5 
inner margin, not concavely rounded; 
each style with a pair of finger-like 
processes at apex, an inner long one and 
aff outer short one... ..4 7.) ya. 
Vie ae alee inde elt Rowley 6. ciliata 

Length 3.5-4.5 mm.; aedeagus, fig. 464C, 
short, not greatly enlarged at base; 
occurring in the western United States 
eee Mr EF OH Sie) a 7. longiseta 

CYPERACEA CYPERACEA 

A-H, male genitalia, ventral and lateral aspects. 
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: Length more than 4.5 mm.; aedeagus long, 
fig. 464F, large at base, apical two- 
thirds very slender; occurring in north- 
eastern United States... ..8. decipiens 

1. Cicadula cyperacea (Osborn) 

hamnotettix cyperaceus Osborn 
245). 

Length 5.5-6.0 mm. Tawny, with orange 
or brownish longitudinal stripes and four 
black dashes on margin of vertex, fig. 4634, 
between the eyes. Vertex flat and bluntly 
angled, one-half wider between eyes at base 

‘than length at middle. 
_ Female seventh sternite with lateral 
angles broadly rounded, posterior margin 
‘slightly, narrowly indented on either side of 
a broad median slightly produced tooth; 
median tooth about one-third width of ster- 
nite; a large round area on outer third 
‘of sternite composed of oblique ridges and 
‘striae. Male plates, fig. 464H, rather long 

and broad, each convexly rounded to blunt 
apex, where it bears a rather long incurved 

finger-like process. Each style long, broad 
on basal half, then rather rapidly narrowed 
to slender apical processes, which are pro- 

duced half the length of style. Aedeagus 
rather small, slightly enlarged at base, 
apical portion narrowed, produced dorsally, 

and curved anteriorly. 
This species is commonly found in the 

fresh-water marsh of the northern states 
in Cyperus habitats. It is a fairly common 
species in the marshes of northern Illinois, 
and closely resembles wittipennis, which is 
found in the same general type of habitat. 

Illinois Records.—AntiocH: July 5-7, 
1932, T. H. Frison, 1g. Fox LaKkeE: June 

30, 1935, DeLong & Ross, 46, 692. 

ORANGEVILLE: Aug. 28, 1934, Frison & De- 
Long, 14, 1 nymph. Urpana: June 2, 
1890, C. A. Hart, 14. Voto: July 16, 1935, 

DeLong & Ross, 346, 12; in bog, Aug. 24, 
1935, DeLong & Ross, 2¢, 22. 

(1898, p. 

2. Cicadula vittipennis (Sanders & 

DeLong) 

Thamnotettix wvittipennis Sanders & DeLong 
(1917, p. 91). 
Length 5.5-6.0 mm. Tawny, with elytra 

appearing white striped. Vertex, fig. 4633, 
with a black marginal stripe between eyes, 
and a tawny band covering disc and ex- 
tending to eyes. Vertex bluntly angled, 
twice as wide between eyes as length at 
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middle. Female seventh sternite, fig. 463G, 
with posterior margin slightly emarginate 
and narrowly notched on either side of 
middle; outer third striated as in cyper- 
acea. Male plates, fig. 464G, short and 

broad, convexly rounded on each outer 
margin, and strongly sloping on inner mar- 

gin to form a blunt toothlike structure at 

apex. Styles long, sinuately tapered from 

bases and curving outwardly to form blunt 
apexes, pointed on outer margins. Plates 

decidedly longer than styles. Aedeagus 
slender, slightly enlarged at base, normally 
directed dorsally, curved slightly caudally 
at middle. 

This species has been collected only in 
northern Wisconsin from the tall grass and 

sedge habitat of the fresh-water marsh. 

3. Cicadula straminea (Sanders & 

DeLong) 

Thamnotettix  stramineus Sanders & 
(1917, p. 90). 

Length 6.5-7.0 mm. Large, yellow, with 
four transverse black spots on margin of 
vertex, fig. 463D, the inner spots large, the 

outer two small. Vertex almost twice as 
broad as median length, bluntly angled. 
Female seventh sternite, fig. 463H, with 
outer angles forming broadly rounded lobes, 
between which the posterior margin is shal- 
lowly and concavely rounded; outer third 

of segment on either side black, with prom- 

inent oblique ridges and striae. Male plates, 
fig. 464B, short, each gradually narrowed 
on inner margin and convexly rounded on 
outer to form a prominent pointed projec- 

tion at apex. Styles long and slender, taper- 
ing and slightly constricted just before 

bluntly pointed apexes. 
This species inhabits the sedges of the 

northern marsh areas and may occur in 

northern Illinois. 

DeLong 

4. Cicadula smithi (Van Duzee) 

Thamnotettix smithi Van Duzee (18926, p. 

266). 

Length 5 mm. Green, tinged with yellow, 

and with a broad black band on margin of 

vertex, fig. 4630, between the eyes; vertex 

broadly rounded, almost parallel margined, 

twice as wide between eyes as length at 

middle; elytra green, apexes smoky. Fe- 

male seventh sternite with lateral angles 

broadly rounded, posterior margin slightly 



334 

emarginate on either side of a broad slightly 

produced median tooth, which is produced 

almost as far as the rounded lateral angles. 

Each male plate, fig. 464D, short, sides 

convexly rounded to blunt apex, with a short 

blunt toothlike projection. Each style rather 
long, narrowed at about one-third its length 
and produced to form a spurlike tooth on 
outer margin and an elongated rather broad 
finger-like process on inner margin, process 

blunt at apex. Aedeagus rather short, en- 
larged at base, narrowed at about half its 

length to form a slender apical process, 

which is directed dorsally. 
A species occurring in the fresh-water 

marsh on Spartina michauxiana, smithi is 

recorded from the eastern states and the 

Middle West. 
Illinois Records—CHAmpPaAIGN: at light, 

June 12, 1888, 19. Fox Lake: June 30, 

1935, DeLong & Ross, 14 ; June 26, 1936, 

Frison & DeLong, 4¢, 82. Futon: July 
4, 1936, DeLong & Burks, 12. PRINCETON: 

in swamp, July 7, 1934, DeLong & Ross, 

19; July 2, 1936, B. D. Burks, 19. Sum- 

mit: Aug. 21, 1935, DeLong & Ross, 16. 

5. Cicadula melanogaster (Provancher) 

Jassus melanogaster Provancher 
378). 

Length 5.0-5.5 mm. Greenish or yellow- 
ish, with four large black spots in a row 
on the margin of vertex; vertex bluntly 
angled, one-half wider between eyes than 

length at middle. Female seventh sternite 

with a sinuate posterior margin that is 
broadly and shallowly emarginate. Male 
plates, fig. 4644, abruptly and concavely 

narrowed on inner margins to produced 
bluntly pointed apexes. Styles long and 
slender, narrowed near bases and produced 

into long tapering processes with bluntly 
pointed apexes. Aedeagus long, slender, and 
usually directed dorsally; basal portion a 

little thicker and with anterior process; 
apical portion slender and pointed at tip. 

This is the most common species of the 
genus and occurs in the fresh-water marsh 

of the northern United States. It is found 

commonly throughout Illinois. 
Illinois Records.—Many males and fe- 

males, taken June 5 to November 17, are 

from Algonquin, Amboy, Antioch, Atlas, 

Aurora, Beach, Champaign, Des Plaines, 
Freeport, Fox Lake, Fulton, Harrisburg, 

(1872, p. 
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Havana, Humboldt, Loda, Macomb, New 
Milford, Ogden, Oquawka, Orangeville, 
Oregon, Princeton, Round Lake, St. Anne, — 

Seymour, Shawneetown, Spring Valley, — 
Urbana, Vienna, Volo, Warren, Wauconda, ~ 

and Zion. 

6. Cicadula ciliata (Osborn) 

Thamnotettix ciliatus Osborn (1898, p. 244). a 

Length 5.0-5.5 mm. Green, tinged with — 
yellow, and with four black spots on margin 
of vertex, fig. 463. Vertex blunt, almost — 
twice as wide between eyes at base as length 
at middle. The margin of the female 
seventh sternite is broadly and shallowly 
emarginate. Each male plate, fig. 4642, 
short and broad, strongly and convexly 
rounded on outer margin, and strongly 

sloping on inner margin to a blunt apex 
with a slight toothlike projection. Aedeagus 
broad at base, constricted and produced 

dorsally and anteriorly as a wide blade-like — 
structure that is pointed at apex. 

This species occurs on sedges in fresh- 

water marshes throughout the northern 
United States. 4 

Illinois Records.—ALconquIN: Aug. 
13, 1895, 14; Sept. 15, 1895, 18, Oct. 3, 
1895, 16. Ampoy: Aug. 8, 1934, DeLong: 
& Ross, 16. ExvizapetH: July 7, 1917, 138. 
FourtH Lake: Aug. 7, 1887, 14. 
Grays LAKE: June 10, 1936, Ross & Burks, 
1°. Humpotprt: Nov. 1, 1931, H. H. Ross, 
1g, 22. OrancEVILLE: Aug. 28, 1934, 
DeLong & Frison, 19. SAvANNA: June 
14, 1917, 29. Ursana: Oct. 4, 1909, 2° 
Nov. 10, 1915, 19. 

7. Cicadula longiseta (Van Duzee) 

Thamnotettix longiseta Van Duzee (1892b, p. 
266). 

Length 3.5-4.5 mm. Resembling melano- 
gaster somewhat in coloration but with a 
broad blunt head and a pair of tiny spots 
back of ocelli in addition to the four on the 
anterior margin of vertex. Vertex bluntly 
angled, two-fifths wider between eyes than 
length at middle. Female seventh sternit 
sinuate and almost truncate, with posterior 
margin slightly concave. Each male plate, 

fiz. 464C, short and broad, strongly and 
convexly rounded on outer and inner mar- 

gins to form a bluntly pointed apex. Style 
narrowed gradually from base to form 4 

. 
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long finger-like process on each inner mar- 
gin, which is strongly curved outwardly, and 
a much shorter process on outer margin, 
about one-third the length of the inner proc- 

ess. Aedeagus only slightly enlarged at 

base, curved dorsally and anteriorly about 
as far as base, apex bifid. 

This is a common species of the genus 
in the northwestern United States and may 
occur in western Illinois. 

8. Cicadula decipiens (Provancher) 

Thamnotettix decipiens Provancher (1890, p. 
285). 

Length 4.5-5.0 mm. Yellow, tinged with 
green, with four black spots on vertex, fig. 
463F, a large one on either side of blunt 

‘apex on margin, and one on either side 
above margin and posterior to ocellus; 
vertex blunt, almost twice as wide between 

eyes at base as length at middle. Female 
seventh sternite with lateral angles rather 
well produced, between which the posterior 
margin is sinuately and concavely emargi- 
nate more than one-third the distance to 
base; a very short white blunt tooth at apex 

of emargination. Male plates, fig. 464/, 
rather broad and short, convexly rounded to 
blunt apexes. Styles long and narrow, inner 
margin of each produced into a long curved 

finger-like process, outer margin with a 
very short spur only. Aedeagus large at 
base, rapidly constricted to a very slender 
apical portion, which is long, curves dor- 

sally and anteriorly, and is bifid at apex. 
A large black bifurcate spine is on the dorso- 
caudal portion of each pygofer. 

This is a transcontinental species found 
in the fresh-water marsh on sedges. 

Illinois Records—ANTIOcH: Aug. 24, 
1935, DeLong & Ross, 12. Fox Lake: June 

30, 1935, DeLong & Ross, 12. PRINCETON: 

swamp, July 7, 1934, DeLong & Ross, 1 é. 

Summir: Aug. 21, 1935, DeLong & Ross, 

1g. 

97. PALUDA DeLong 

Paluda DeLong (1937d, p. 233). 

Fig. 244. The genus is related to Cica- 

dula and can be distinguished by a dorsal 

blunt tooth on the posterior margin of each 

male plate; the apexes of the pygofers ter- 

minate in bladelike structures that are pro- 

duced the length of the segment beyond 
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its apex and directed dorsally and caudally. 

The aedeagus is different in type, composed 
ot a broad basal portion and a short narrow 

apical process. The absence of black spots 
on the margin of the vertex also separates 

this genus from Cicadula. 

Two species have been placed in this 
genus. One of them is known only from 

California; the other is chiefly eastern. 

1. Paluda mella (Sanders & DeLong) 

Thamnotettix mellus Sanders & DeLong (1917, 
picohy. 

Thamnotettix placidus Osborn (1905h, p. 536). 
Name preoccupied. 

Thamnotettix placatus Baker (1924, p. 367). 
New name for placidus. 

Length 5 mm. Small, orange yellow, with 
vertex broadly rounded, almost twice as 

wide between eyes as length at middle. 
Female seventh sternite with rather promi- 

‘nent lateral angles, between which the pos- 
terior margin is rather broadly excavated 

about one-third the distance to base; sides 
of excavated portion slightly convex, apex 
rather broad, with a slightly produced 

rounded tooth at center. Male plates, fig. 
244, rather long, gradually and evenly nar- 
rowed to bluntly angled apexes. Each style 
sinuately and gradually narrowed from a 
broad base to outwardly directed and 

bluntly pointed apex. Aedeagus broad on 
basal two-thirds, then rapidly narrowed to 
a slender apical third, which is directed dor- 

sally. Apical portion of each pygofer nar- 
rowed into bladelike structure, which is 
strongly produced caudally and dorsally the 

length of the pygofer proper. 
This species is northern in distribution 

and apparently inhabits the area occupied 

by the northern conifer forest. Although 
apparently having a more northern range 
than Illinois, it may at some time be found 
in the extreme northern part of the state. 

98. IDIODONUS Ball 

Idiodonus Ball (1936, p. 57). 

Fig. 235B. Head narrower than prono- 

tum, vertex short, blunt, obtusely rounded, 

and rounded to front. Elytra long, venation 

simple, with one crossvein. Female seventh 

sternite produced on posterior margin and 

with a slight median incision. 

DeLong & Knull (1945) recorded 21 

species and several varieties of this genus 
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for the United States. 

to occur in Illinois. 

Only two are known 

Key To SpEcIES 

Length 6.0 mm. or more; claval vein con- 
spicuously pale in color... . 
Sorte Merioirraceey Mow anti) 1. kennicotti 

Length not over 5.75 mm.; reddish brown in 
color, claval vein not conspicuous..... 
shops NG aE vs er enn SN eat 2. brittoni 

1. Idiodonus kennicotti (Uhler) 

Jassus kennicotti Uhler (1863, p 161). 

Length 6.0-6.5 mm. Fulvous, vertex 
dirty yellow, with red ocelli, two large, 
black spots between them; a pale transverse 

band at base fulvous. Vertex one-half longer 

at apex than next to eyes, twice as broad 

as long. Face dirty yellow. Pronotum with 

posterior margin and a median transverse 

band yellow. Elytral nervures lighter than 
disc, costal and apical areas yellowish hya- 
line; a broad conspicuous stripe on outer 

claval vein yellowish. Female seventh ster- 
nite, fig. 235B, with roundedly produced 
posterior margin slightly incised and keeled 
and with a brown spot at center. Male 
valve short and broad. Plates long, broad 

at bases, lateral margins concave, tips pro- 
duced and pointed. 

Usually found on oak and other shrubby 
plants or on tall herbaceous plants in 

shrubby areas, this species ranges from the 

eastern United States westward to British 
Columbia. 

Illinois Records.—Many males and fe- 
males, taken May 7 to October 1, are from 
Apple River Canyon State Park, Cobden, 
Dixon Springs, Dolson, Dubois, Elizabeth- 

town, Galena, Golconda, Herod, Kankakee, 

Lawrenceville, Mason City, Muncie, Palos 

Park, Shawneetown, Temple Hill, Urbana, 

Vienna, and White Heath. 

2. Idiodonus brittoni (Osborn) 

Thamnotettix brittoni Osborn (1907, p. 166). 

Length 5.0-5.75 mm. Reddish brown, 
vertex yellowish, ocelli red and with two 
black spots between ocelli. Vertex one-third 

longer at middle than next to eyes. Clavus 
of each elytron with pale stripe, veins pale, 

sutural line reddish. Males often golden 
tinted. Yellow markings absent. Female 

seventh sternite with posterior margin 
rounded, slightly notched at center. Male 

4 
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valve short, plates concave on outer margins, 
apexes narrow. 

Previously recorded from the eastern 
part of the United States, this species usu- 
ally occurs on shrubs; it is not found in great 
abundance. 4 

Illinois Records.—D vzors: Aug. 8, 1917, 
12; Aug. 9, 1917, 19. ExizaperHTown: 
May 22-24, 1932, Ross, Dozier, & Park, 19. 
Grarron: along river, June 26, 1934, De-— 
Long & Ross, 1¢. Karnak: Aug. 8, 1934, 
Ross, DeLong, & Mohr, 16, 19. Monti-— 
CELLO: June 11, 1934, 2¢. Muwncte: Sept. 
20, 1935, Frison & Mohr, 18. Oak Lawn: — 
in lamp globe, Aug. 22, 1934, DeLong & © 
Ross, 1¢. Putaski: May 25, 1932; H. L.- 
Dozier, 12. VIENNA: savanna grasses, 
June 14, 1934, DeLong & Ross, 1 9 ; July. 5 
29, 1934, DeLong & Ross, 12. . 

99. COLLADONUS Ball 

Colladonus Ball (1936, p. 57). 

Fig. 465. Head conical, much narrower 
than pronotum, longer and more pointed. 

Elytra appressed posteriorly. Female 
seventh sternite with a strap-shaped or 
spatulate median projection. Male plates 
together spoon shaped. 
DeLong & Knull (1945) listed 21 species 

and 3 varieties in this genus for the United 
States. Two species have been taken in 
Illinois, and at least one other may occu 
here. : 

Key to SpeEcrEs 

1. Vertex with two round black spots on 
margin; elytra black or dark brown, 
with a yellow saddle area............ 

Vertex without black spots on margin; 
elytra palet in color....... 1. eburatus 

Female seventh sternite, fig. 2348, with 
rounded lateral lobes that are not 
notched. hance seen 2. clitellarius 

Female seventh sternite with lateral lobes 
decidedly notched posteriorly......... : 
Bea aes ae eee 3. furculatus 

nN 

1. Colladonus eburatus (Van Duzee) 

phen eburata Van Duzee (18894, p. 
10). 

Length 6 mm. Paler in color than clitel- 
Jarius but with the same general pattern. 
Vertex decidedly produced and _ bluntly 
angled, yellow without dark markings. 
Pronotum, scutellum, and elytra pale brown, 

Each clavus pale yellow, except anterior 
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fourth and apexes; outer claval vein con- 

spicuously dark brown and apex brownish. 

Female seventh sternite with broadly 
rounded lateral lobes; posterior margin 

deeply excavated on either side of a long 
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gola, Eldorado, Elizabethtown, Fox Lake, 
Fulton, Galena, Grafton, Grand Tower, 
Grays Lake, Havana, Iroquois, Kampsville, 
Kankakee, Karnak, Keithsburg, 

Mahomet, Makanda, 
La Grange, 

Lima, 
Meredosia, 

Fig. 465.—Colladonus clitellarius. 

median spatulate process. Male valve tri- 
angular, plates long, slightly and convexly 

rounded to pointed apexes. 

This is a northern species occurring in 

small numbers in wooded areas. 

2. Colladonus clitellarius (Say) 

Jassus clitellarius Say (1831, p. 309). 

Length 5.0-5.5 mm. Brown, with yellow 

oval saddle spot involving clavus of each 
elytron, costal area yellowish. Vertex 

bright yellow, with two large round black 

spots on apex between ocelli; short and 

broad, one-fourth longer at middle than next 
to eyes. Pronotum with a broad brown 

band on anterior third. Female seventh 

Sternite, fig. 234B, with posterior margin 
broadly excavated half way to base and 
with a median tooth produced beyond the 
lateral lobes. Male plates rather short, 
apexes bluntly rounded. 
Abundant and widely distributed in east- 

ern and middle western states, this species 

apparently occurs on both shrubs and herbs. 
Illinois Records—Many males and fe- 

males, taken May 19 to October 28, are 
from Algonquin, Alton, Amboy, Antioch, 
Apple River Canyon State Park, Atlas, 

Bradley, Byron, Cave in Rock, Champaign, 
Chemung, Des Plaines, Dixon, Dolson, Don- 

Monticello, Mount Carmel, Muncie, New 
Holland, New Milford, Oak Lawn, Onarga, 

Oquawka, Oregon, Pike, Pulaski, Quincy, 

Round Lake, St. Anne, Savanna, Seymour, 
Shawneetown, Springfield, Starved Rock 
State Park, Urbana, Vienna, Volo, Warren, 
White Pines Forest State Park, Wilming- 
ton, and Zion. 

3. Colladonus furculatus (Osborn) 

Thamnotettix furculatus Osborn (1905a, p. 
275). 

Length 5 mm. Distinguished from clitel- 
posteriorly notched lateral 

sternite of 

larius by the 

lobes of the seventh 
Vertex roundedly produced, yellow, with a 

pair of large black spots at apex. Posterior 
margin of vertex and anterior portion of 

pronotum between brown. Scutellum 

and elytra brown. A pale transparent mar- 

female. 

eyes 

gin on costa, an oval spot on each clavus 

yellow. Male plates almost straight mar- 

gined, acutely angled at apexes. 

This is usually considered a rather rare 

species and is found only in small numbers 

in wooded areas. It has previously been 

recorded from Pennsylvania and Ohio. 

Illinois Record.—AppLe River CANYON 

SraTe Park: Aug. 27, 1934, Frison & De- 

Long, 19°. 
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100. DAVISONIA Dorst 

Davisonia Dorst (1937, p. 4). 

Fig. 213. Vertex transverse and almost 
parallel margined, broadly rounded to front, 

front broad. Pronotum broad. Elytra long 
and broad, slightly narrowed apically, each 
with two anteapical and four apical cells; 
posterior wings with three apical cells. Male 

pygofers without caudoventral lobes. Stem 
of connective twice as long as arms on in- 

ternal genitalia. 

(7 s 

Ae Rost 
3 ne 

NGI 

Figs. 466-468.—Davisonia. A, head and pronotum; B, female genitalia; C, male external 
genitalia. (After Dorst.) 

469A 470A 
MAJOR SNOWI 

Ae ey 
470B 

471B ST : 4718 cD ; 

DELONGI DELONG| 

Figs. 469-471.—Davisonia, male genitalia. 
A, style; B, aedeagus in lateral or ventral 

aspect. (After Dorst.) 
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Four species are recorded by Dorst (1937) — 
for the United States, and three of these 
have been taken in Illinois. 

Key tro SPECIES 

1. Vertex almost parallel margined; length 
4:5=7.0.mm..\. 5.004 on see 2 

Vertex, fig. 467, slightly but distinctly — 
longer at middle than next to eyes; 
length 4.0-5.0 mm.......... 1. snowi — 

2. Female seventh sternite, fig. 468B, almost 
truncate; two small brown spots near : 
apex of vertex, fig. 4684...... 2.major 

Female seventh sternite, fig. 4668, with a 
broad produced median lobe; spot near ~ 
apex of vertex, fig. 4664... .3. delongi — 

1. Davisonia snowi (Dorst) 

Cicadula snowi Dorst (1931, p. 41). 

Length 4-5 mm. Not as robust as major, 
with vertex more produced, bluntly angled. 
Yellowish, vertex, fig. 4674, with two 
black spots, one back of each ocellus; elytra 
whitish hyaline, nervures pale. Female 
seventh sternite, fig. 467B, almost truncate, 
with a median small shallow \-shaped 

notch. Male plates, fig. 467C, more 
elongate, apexes slender, appearing attenu- 
ated. Male aedeagus, fig. 470B, terminat-— 
ing in two short finger-like processes com- 
pressed dorsoventrally and ending in sharp 

points. Styles as in fig. 4704. 
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Known only from Salix, this species is 
found in the middle western region of the 

United States and west to Montana and 
Colorado. 

Illinois Record.—Pike: Mississippi 
flood plain, June 28, 1934, DeLong & Ross, 
ro. 

2. Davisonia major (Dorst) 

Cicadula major Dorst (1931, p. 43). 

Length 5-7 mm. Large and robust, yel- 
low, with two large rounded spots on vertex, 
back of ocelli, fig. 4684, and often with two 

smaller proximal spots on the margin. 

Elytra often with grayish stripes. Vertex 
slightly longer at middle than next to eyes, 
broadly rounded on anterior margin and 
broadly rounding to front. Female seventh 
sternite, fig. 468B, almost truncate, pos- 

terior margin slightly produced at middle. 
Male plates, fig. 468C, short and rather 
broad, apexes bluntly angled. Aedeagus, 
fig. 469B, with two short curved processes 
near apex. Styles as in fig. 4694. 

This species occurs on Salix in the eastern 

United States and west to Colorado. 
Illinois Records——Males and females, 

taken June 9 to August 8, are from Alton, 
Fulton, Grafton, Grand Tower, Havana, 

Kampsville, Kankakee, Metropolis, New 

Milford, Pike, Prophetstown, Quincy, 
Shawneetown, and Warsaw. 

3. Davisonia delongi Dorst 

Davisonia delongi Dorst (1937, p. 6). 

Length 4.5-5.5 mm. Not as robust as 
major, but similarly marked. Vertex, fig. 
4664, yellowish, with two large black spots 
near anterior margin and a smaller black 
or brown spot near apex; vertex almost 
parallel margined. Female seventh sternite, 
fig. 466B, with posterior margin emarginate 
on either side of a median broad slightly 

produced tooth; lateral angles produced. 

Male plates, fig. 466C, broad, triangular, 
apexes acutely pointed. Aedeagus, fig. 471B, 
large, bluntly pointed, with two small tri- 
angular plates along shaft at apex. 

Occurring on Salix, this species is dis- 
tributed in the eastern United States through 

the Middle West to New Mexico. 
Illinois Records——Many males and fe- 

males, taken June 10 to August 24, are from 
Algonquin, Apple River Canyon State Park, 
Centerville, Champaign, Kankakee, Ma- 
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homet, Metropolis, Monticello, Mount 
Carmel, New Milford, Urbana, Waukegan, 
and West Union. 

101. SONRONIUS Dorst 

Sonronius Dorst (1937, p. 9). 

Wing venation as in Davisonia and Mac- 
rosteles. Each male pygofer with a slight 
caudoventral notch. Male genital connective 
stem one and one-half times as long as 
arms. 

Dorst (1937) records three species of 
this genus, only one of which is known to 
occur in Illinois. 

1. Sonronius clavatus (DeLong & 
Davidson) 

Cicadula clavata DeLong & Davidson (1934, 
p. 223). 

Length 4 mm. Golden yellow, marked 
with black. Vertex bluntly produced, with 
a pair of large round black spots just above 
margin. Pronotum unmarked. Elytra with 

each clavus dark brown, apical third dark, 
smoky to brown. Face yellow. Female 
seventh sternite with posterior margin 
roundedly produced, almost truncate. Male 
plates triangular, produced into elongate 
upturned apexes. 

This species is very strikingly marked. 
Nothing is known concerning its biology or 

food plant. It was described from a small 
series of specimens from New Jersey and 
it may represent an importation. It has 

mere recently been found in northern IlIli- 

nois, but the record is based upon a single 

specimen. 

Illinois Record—AnrtiocH: July 5-7, 
L932 1S 

102. MACROSTELES Fieber 

Macrosteles Fieber (1866, p. 504). 

Fig. 245B. Vertex longer at middle than 
next to eyes, bluntly angled. Pronotum 

short. Elytra long, exceeding the abdomen, 
the two overlapping apically, each with a 

distinct appendix, two anteapical cells, and 

four apical cells. Each hind wing with three 
closed apical cells. Male plate with attenu- 
ated finger-like Male pygofers 
with distinct caudoventral processes. Male 

aedeagus with two finger-like apical proc- 

Connective with stem about equal 

process. 

esses. 
to arms in length. 
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Sixteen species of acrosteles are 

recorded by Dorst (1937) for the United 

States, and six of these are known to occur 

in Illinois. 

Key To SpecIES 

Length more than 3.0 mm............. 
2. Spots on vertex, fig. 4774, convergent, 

not distinct...... icioweiove ae 2. slossoni 
Spots on vertex distinct, usually not con- 

HIPUIOUS Care Pee ness tee ete eae 3 
3. Vertex, fig. 4764, with three distinct pairs 

of spots arranged in two rows........ 
Bi er are ie A ee SSN LoL kat 3. divisa 

Vertex with one or two pairs of spots in 
addition to spots next to eyes...... ot 

4. Vertex, fig. 475.4, with a pair of spots just 
back of ocelli and none between ocelli 
OD Manele ees see ee 4. binotata 

Vertex with a pair of spots back of ocelli 
and another pair between ocelli on 
WNANeiMs sheet eee es SS Sic. Be 5 

5. A pair of spots between ocelli and eyes, 
PT AD Ae AE UO ost ae ote 2 5. lepida 

Without spots next to eyes, fig. 4734.... 
SCS ic DO eee Oe ODT On 6. variata 

1. Macrosteles potoria (Ball) 

Cicadula potoria Ball (1900c, p. 346). 

Length 2.0-2.5 mm. Very small, black, 
with a sharply angled vertex. Vertex, pro- 
notum, and scutellum heavily marked with 
black. Vertex, fig. 4744, usually black, 
with an oblique white spot on either side of 
a central white stripe, which terminates in 
a white posterior portion; often entire ver- 

tex black. Elytra subhyaline, nervures dark. 

Female seventh sternite, fig. 474B, slightly 
emarginate at middle. Male plates, fig. 
474(C, very short, apexes sharply pointed and 
attenuate. Aedeagus, fig. 480B, terminating 
in two slender processes that are crossed 

and directed laterally. Styles as in fig. 480C. 
A common species on wet areas of ponds 

and lagoons on a fine mat of Eleocharis, 

potoria is recorded principally from the 
eastern states. 

Illinois Record.—BeEacu: July 25, 1934, 
Frison & DeLong, 44, 12°. 

2. Macrosteles slossoni (Van Duzee) 

Cicadula slossoni Van Duzee (1893, p. 281). 

Length 3.5-4.0 mm. Smaller than divisa 
and with darker markings. Vertex, fig. 

477A, bluntly angled, with three pairs of 
black spots and another next to either eye 
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usually converging into a curiously shaped 
black picture. Pronotum and scutellum 
variously marked with black. Female 
seventh sternite, fig. 477B, truncate, pos- 
terior margin slightly sinuate. Male plates, © 
fig. 477C, triangular, with pointed attenu-— 
ated apexes, which are slightly divergent. 
Aedeagus, figs. 4784, 478B, similar to that 
of divisa, terminating in two finger-like proc- — 

esses, which are directed caudally. Style as” 
in fig. 478C. x 
A common transcontinental species in 

marshes and at the margins of swamps, 

slossoni occurs on small vegetation asso- 
ciated with species of Eleocharis. : 

Illinois Record—McHenry: July 27, 
1934, DeLong & Ross, 49. f 

3. Macrosteles divisa (Uhler) 

Jassus divisus Uhler (1877, p. 472). ; 
Cicada sexnotata Fallen (1806, p. 34). (Ameri- 

can records cited in error.) 
Cicadula quadrilineatus Forbes (1885, p. 68). 

Length 3.5-4.5 mm. Greenish yellow, 
with three pairs of spots or transverse 
dashes on vertex, fig. 4764, the pair of 
spots on margin and the pair on disc of 

vertex usually transverse, the posterior pair 

usually round. There is usually a spot next 
to each eye. Vertex bluntly produced and 
rounded to front. Female seventh sternite, 
fig. 476B, with posterior margin truncate or 
roundedly produced. Male plates, fig. 476C, 
short, triangular, apexes acutely pointed and 

attenuated. Aedeagus, figs. 4814, 481B, 
terminating in two finger-like processes that 
are produced caudally and pointed at apexes. 

Styles as in fig. 481C. f 
This species is the most common and 

important of the genus and is common upon 
many economic plants throughout the United 
States. It is variable in size and intensity 

of color markings. 
Illinois Records——Many males and fe- 

males, taken April 15 to October 30, are 
from Algonquin, Alsip, Alton, Alto Pass, 
Antioch, Apple River Canyon State Park, 
Aurora, Barry, Beach, Bradley, Buda, 
Bushnell, Cache, Cairo, Carbondale, Car 
man, Cedar Lake, Champaign, Chemung, 
Decatur, Des Plaines, Dixon Springs, Du- 
bois, East St. Louis, Evergreen Park, Fox 
Lake, Fulton, Geff, Gibson City, Grafton 
Grays Lake, Harrisburg, Harvard, Havana, 
Herod, Homer, Horseshoe Lake, Inglesid 
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475B 

| 
oe eens , 

ae 

SLOSSONI Pein 4776 | SLOSSONI 
477A wi 

Figs. 472-477.—Macrosteles. A, head and pronotum; B, female genitalia; C, male external 

genitalia. (After Dorst.) 
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Kampsville, Kankakee, Karnak, Kirkwood, 

Lake Villa, Lawrenceville, L’Erable, Lima, 

Luther, Mahomet, Manteno, McHenry, 

Meredosia, Metropolis, Mokena, Momence, 

Monmouth, Monticello, Mount Carmel, 

Mount Sterling, New Holland, Niota, 

Ca 

479A 

478B 

A ee LEPIDA 

ee Cai, 
SLOSSONI 480B 

POTORIA 
Se 

481B 

DIVISA 

Figs. 478-482.—Macrosteles, 
A, lateral aspect of aedeagus; 

pect of aedeagus; C, style. 

VARIATA 
male genitalia. 
B, ventral as- 

Normal, Norris City, Oak Lawn, Oakwood, 

Oquawka, Ottawa, Palos Park, Pankey- 

ville, Pecatonica, Pike, Port Byron, Prince- 

ton, Putnam, Quincy, Quiver Lake, Ran- 

toul, Rock Island, St. Anne, Savanna, Shaw- 
neetown, Sheffield, Sparta, Springfield, 
Spring Valley, Starved Rock State Park, 
Summit, Thomson, Topeka, Urbana, Ursa, 

Vandalia, Vienna, Volo, Wauconda, Wau- 
kegan, and Zion. 

4. Macrosteles binotata (Sahlberg) 

Limotettix binotata Sahlberg (1871, 242). 
Cicadula suffusa Osborn (1915, p. 146). 

Length 5 mm. Similar to variata; vertex, 
fig. 4754, bluntly and angularly produced. 
Vertex and frons orange yellow, vertex with 
two black spots just above ocelli and a 
smaller spot next to each eye. Female 
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_in the eastern part of the United States and 
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seventh sternite, fig. 475B, with posterior 
margin slightly sinuate, almost truncate. 

This species is recorded from Ontario, 
Maine, and Illinois. Only one female has — 
been taken in this state. : 

Illinois Record.—WAUKEGAN: July 6, 
1932, 19. : 

5. Macrosteles lepida (Van Duzee) 

Cicadula lepida Van Duzee (1894a, p. 139), 

Length 4-5 mm. Vertex, fiz. 4724, more 
angularly produced than in variata, with 
markings similar except for an additional — 
spot next to each eye. Vertex obtusely 
angled, yellowish or yellowish green, a pai 
of large round black spots near posterior | 

margin, two large black proximal spots on — 
anterior margin, and a black spot between — 
ocellus and compound eye on each side. 

Elytra whitish hyaline, often smoky on basal — 
portion. Female seventh sternite, fig. 472B, 
with posterior margin convexly rounded on 
either side of a median broad shallow notch. 
Male plates, fig. 472C, rather short, apexes” 
attenuated and appressed. Aedeagus, fig. 
4794, similar to that of variata, terminating 
in two finger-like processes, each recurved 
beneath for one-third the length of shaft; 

apical portion armed with teeth. Styles as_ 
in fig. 479C. 

Rather common in moist areas, especially 
in woodland marshy habitats, lepida occurs: 

in the Middle West. 
Illinois Records.—Males and females, 

taken May 7 to August 25, are from Algon- 
quin, Champaign, Dolson, Dubois, East 

Cape Girardeau, Havana, Karnak, Pax- 
ton, Urbana, Vienna, Volo, Wauconda, and 

Zion. 

6. Macrosteles variata (Fallen) 

Cicada variata Fallen (1806, p. 34). 
Jassus fumatus Herrick-Schaeffer (1838, fase, 

153, p. 5). q 
Length 5-6 mm. Yellowish or yellowish 

green, vertex, fig. 4734, with two large 
black spots on anterior margin and two large 
black spots near posterior margin; vertex 

bluntly and angularly produced. Elytra 
whitish hyaline, often smoky. Female 
seventh sternite, fig. 473B, truncate, with a 

V-shaped notch at center. Male plates, fig. 
473C, with long attenuate apexes. Aedea- 
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gus, fig. 4824, terminating in two finger- 
like processes that are about one-half the 
length of aedeagus shaft and recurved under 

shaft. Style as in fig. 482C. 
A common species on Impatiens in moist 

_ woodland areas, variata is widely distribut- 
ed in the East and Middle West, and to 
Colorado and New Mexico. 

Illinois Records.—Many males and fe- 
males, taken May 18 to October 16, are 
from Algonquin, Alton, Antioch, Apple 
River Canyon State Park, Beach, Charles- 

ton, Chemung, Chicago, Dixon, Dolson, 
Dubois, Elizabeth, Elizabethtown, Elmira, 

Fern Cliff, Fox Lake, Freeport, Grinnell, 
Homer, Karnak, Meredosia, Metropolis, 

Monticello, Mounds, Oak Lawn, Oquawka, 

Paxton, St. Joseph, Savanna, Shawneetown, 

Temple Hill, Urbana, Volo, Wauconda, 
White Heath, Wilmington, and Zion. 

Subfamily JASSINAE 

This group is characterized by a vertex 
that is comparatively narrow anteriorly 

between the eyes but distinctly broadened 
posteriorly behind the eyes. The vertex is 
raised between the eyes like a broad keel. 
The forewing is broad and broadly rounded 
at apex. Frons long and nearly parallel 
sided. 
Two North American genera belong to 

this subfamily. 

Key to, GENERA 

Face narrow, sides inflated below eyes, and 
with frons, fig. 13, about three times as long 
as wide; ocelli not visible between eyes; end 
of abdomen exposed beyond elytra, fig. 485 
BT atin eo ctote sak wy 104. Tinobregmus 

Face broad, sides narrowed below eye, and 
with frons, fig. 14, about twice as long as 
wide; ocelli visible ‘between eyes; elytra coy- 
ering abdomen. . pie 103: “Vassus 

103. JASSUS Fabricius 

Jassus Fabricius (1803, p. 85). 

Figs. 14, 24, 486. Head narrower than 

pronotum, vertex quadrate, broadly curved 
anteriorly, only slightly produced before 
anterior margins of eyes; eyes: large, not 
widely separated. Pronotum very short, 
emarginate posteriorly. Scutellum large, 
very wide at base. Elytra broad, rather 
short, apexes broadly rounded. 

Four of the five species recorded for the 
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United States by Lawson (1927) are found 
in the eastern part of this country, and two 
of these have been taken in Illinois, while 
a third species may occur here. 

Key ro Species 

1. Color dark or transversely banded, but 
elytra without lighter costal margins; 
aedeagus bent or hooked at tip; female 
seventh sternite variable............2 

483 484 

Female seventh sternite 

Fig. 483.—Jassus melanotus, 

Fig. 484.—Jassus olitorius. 

Color dark, costal margins pale; female 
seventh sternite, fig. 483, with shallow 
apical indentation; apex ‘of lower por- 
tion of aedeagus blunt, not bent. 

_...1. melanotus 
2» Males idarke or usually uniformly colored, 

females usually with two distinct trans- 
verse bands on each elytron; female 
seventh sternite, fig. 484, with a narrow 
median incision at produced ApOiney « 
COLE Sect Taw cere one 2. olitorius 

Unicolorous or with veins darker, each 
elytron with not more than one trans- 
verse band; female seventh sternite 
with a faint notch at apex. . .3. borealis 

1. Jassus melanotus Spangberg 

Jassus melanotus Spangberg (1878a, p. 19). 

Length of male 6.0 mm., female 7.5 mm. 
Robust; pronotum, scutellum, and elytra 

dark brown to black, without pale trans- 

verse bands in female but with each apex 

and costal margin pale, often conspicuously 
yellow. Vertex light greenish yellow, median 
longitudinal line brown; eyes dark. Face 

greenish, with sides showing faint fuscous 
arcs. Venter yellowish, marked with black. 
Female seventh sternite, fig. 483, with pos- 

terior margin bisinuate, forming three lobes, 
the central one larger, longer than lateral 

lobes and keeled at center. Male plates 

long and narrow. Ventral portion of aedea- 
gus with apical portion bent anteriorly and 

with an apical spine. 

This species has been collected in low 
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marshy areas in the willow-sedge habitat. 
It occurs in the eastern and middle western 

states. The food plant is not known. 

Illinois Records.—Males and females, 

taken June 27 to August 28, are from Alto 

Pass, Apple River Canyon State Park, Che- 
mung, Fountain Bluff, Golconda, Grand 

Tower, Jonesboro, Karnak, Shawneetown, 

Vienna, Warren, White Pines Forest State 

Park, and Wolf Lake. 

2. Jassus olitorius Say 

Jassus olitorius Say (1831, p. 310). 
Jassus subbifasciatus Say (1831, p. 310). 
Jassus fuscipennis Spangberg (18784, p. 20). 

Fig. 486. Length 6.0-7.5 mm. Female 
vertex dull yellow, with brown ocelli and 

markings; pronotum light brown, a pale 
median stripe bordered with a dark stripe 
on either side; scutellum with the basal 

angles and two spots on disc black; elytra 
brown, nervures black, interrupted twice by 

light transverse bands. Male with prono- 
tum, scutellum, and elytra darker than in 

female, without transverse bands on elytra. 

Vertex obtusely rounded, about as long as 

basal width. Female seventh sternite, fig. 
484, twice as long as preceding, strongly pro- 

duced and keeled at middle. Male plates 

long and narrow. Lower portion of aedea- 
gus blunt at apex, with an apical and a 

ventrocaudal spine. 
Common on oak, sassafras, and similar 

shrubs, olitorius occurs in the East and 

Middle West, and southwest to Arizona. 

Illinois Records—Many males and fe- 
males, taken June 21 to October 1, are from 

Aldridge, Alto Pass, Apple River Canyon 
State Park, Ashley, Byron, Carbondale, 

Charleston, Dixon Springs, Dolson, Don- 
gola, Dubois, Elizabethtown, Fountain 

Bluff, Golconda, Grand ower, Herod, 

Jonesboro, Kampsville, Kankakee, Karnak, 

La Rue, Lawrenceville, Makanda, Mar- 

shall, Metropolis, Normal, Oakwood, Olive 

Branch, Onarga, Pekin, Pulaski, Quincy, 

River Forest, Rock Island, St. Joseph, 

Shawneetown, Sugar Grove, Sumner, Tem- 
ple Hill, Urbana, Vienna, Warren, Watson, 

White Heath, and Wolf Lake. 

3. Jassus borealis Spangberg 

Jassus borealis Spangberg (1879, p. 24). 

Length 5.5-8.0 mm. Rusty brown to dark 
brown, vertex usually yellow, with two 
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darker spots posterior to middle. Basal 
angles of scutellum sometimes black. Elytra 
usually unicolorous, sometimes with paler 
areas on each clavus and across apexes of 

anteapical cells; apexes of elytra sometimes 
tinted with fuscous. Female seventh ster-— 
nite with distinct lateral angles between 
which the posterior margin is rather 
strongly and broadly produced with a faint 
notch at apex. Male plates long, with 
rounded apexes: Aedeagus similar to that 
of olitorius but ventral process slightly more — 
enlarged at apex. 

This species is known only from South 
Carolina, Georgia, and Florida. 

104. TINOBREGMUS Van Duzee 

Tinobregmus Van Duzee (18945, p. 213). 

Figs. 13, 485. Head narrow, short, coni- 
cal, vertex narrow between eyes, widened 

anteriorly, expanded behind the eyes; ocelli 
on vertex near apex; eyes large. Pronotum 
short, wider than head. Elytra short, ex-_ 

tending to middle of abdomen, each with five 
apical areoles, the outer one much larger. 
Posterior wings rudimentary. The very 
small scutellum and elongated face dis- 
tinguish this from most other genera of 
Nearctic Cicadellidae. 

Lawson (1932a) records four species and 

one variety of this genus for the United 
States; only one of these is known to occur 
in Illinois. : 

1. Tinobregmus viridescens DeLong 

Tinobregmus viridescens 
92). 
Fig. 485. Length of male 4.0 mm., female 

6.5 mm. Elytra yellowish green; a broad 
band at each apex, and irregular longitudi- 
nal lines running forward from the apex 
black. Male vertex black; sutures and 
triangular area between vertex and eye and 
the margin of the occiput pale; pronotum 

greenish yellow. Elytra of male and female 
similarly marked. Female seventh sternite 
with a slightly sinuate posterior margin. 
Male valve and almost all of plates con 
cealed in concavity of last sternite. Pygofers” 
large, curving over the plates. , 

This species occurs on rank herbaceous 
growth, especially in open woodland in the 

middle western and eastern states. - 

Illinois Records——AsHLEyY: July 6, 
1889, Marten, 1¢. Dusors: June 22, 1905, 

DeLong (1916, p. 
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1 2 ; sweeping from grass, July 2, 1909, 24, 
19; Aug. 9, 1917, 14,62; Aug. 18, 1917, 
34. Merropotis: Aug. 19, 1891, Shiga, 19. 
RosiciarE: July 5, 1935, Frison & Mohr, 
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Oman (1931) and Knull (1942) have 
recorded 21 species and several subspecies 
of Neocoelidia for the United States, all of 
which are western or southwestern in dis- 

Fig. 485.—Tinobregmus viridescens. 

12. SHAWNEETOWN: June 23, 1936, De- 

Long & Ross, 14 ; June 27, 1936, DeLong 
& Mohr, 2¢. Vienna: June 14, 1934, De- 

Long & Ross, 1 nymph; July 29, 1934, De- 
Long & Ross, 24,79. 

Subfamily NEOCOELIDIINAE 

This group contains two Nearctic genera 
characterized by a raised vertex above and 
in front of the eyes. They are similar to 
the Jassinae in this feature, but the frons 

is expanded dorsad and is not as long and 
not as nearly parallel as in the Jassinae. 

Key ro GENERA 

Clypeus with a distinct tubercle 
...106. Paracoelidia 
...105. Neocoelidia Clypeus not tuberculate 

105. NEOCOELIDIA Gillette & 

Baker 

Neocoelidia Gillette & Baker (1895, p. 103). 

Head narrower than pronotum, short, 
obtusely conical. Front broad, almost paral- 
lel, antennae long. Pronotum short and 

broad, anterior and posterior margins nearly 

parallel. Scutellum large. Elytra variable 
in length, first sector branched once on the 

apical two-thirds with four apical cells. 

tribution. One species, tumidifrons, has ex- 

tended its range into the eastern states. 

1. Neocoelidia tumidifrons Gillette & 

Baker 

& Baker Neococlidia tumidifrons Gillette 
(1895, p. 104). 

Fig. 487. Length 4 mm. Pale yellow or 
pale greenish, robust, usually with a black 

spot in each basal angle of scutellum. Ver- 

tex and face often washed with orange. 

Vertex curved to front, one-half longer at 

middle than next to eyes. Pronotum three 

times as broad as long. Elytra broad and 

rather short, reaching just to tip of abdo- 

men. Female seventh sternite with posterior 

margin broadly excavated and with a short 

median tooth; lateral angles slightly rounded. 
Male valve broadly triangular. Plates more 
than one-half longer than valve, gradually 

tapered from bases to pointed apexes, ex- 

ceeded by pygofers at apexes. Pygofers 

visible at the sides of plates to bases. 

Common in moist wooded areas, especially 
where herbaceous growth is abundant, this 

species has been found in the eastern states 

and west to Texas and Colorado. 

Illinois Records.—Males and females, 

taken May 9 to August 23, are from Alto 
Dubois, Evergreen Park, Pass, Dongola, 
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Fig. 486.—Jassus olitorius: a, adult; b, head 
and pronotum; c, face; d, female genitalia; 

e, male genitalia; f, elytron. (From Osborn.) 

Jonesboro, Karnak, Oak Lawn, Oakwood, 

Olive Branch, Pankeyville, Shawneetown, 

Vienna, and Wauconda. 

106. PARACOELIDIA Baker 

Paracoelidia Baker (1898f, p. 292). 

Very similar to Neocoelidia, but with a 
decided tubercle on clypeus. Wings always 

long and narrow. 

Only one of the three Nearctic species 
may occur in Illinois. The others are known 
only from Arizona. 

1. Paracoelidia tuberculata Baker 

Baker Paracoelidia tuberculata (1898f, p. 
292). 

Length 5 mm. Slender, elongate, similar 
in general appearance to the western species 

of Neocoelidia, but with a tubercle on the 
clypeus. Vertex produced, subangulate. 
Color yellowish, elytra subhyaline, a smoky 

stripe along the inner margins, and apexes 
smoky. Female seventh sternite truncate. 

Male valve long, angled, tapering. Male 
plates short, apexes obtuse. 

Although common on pine in various areas 
of the eastern and southern United States, 

tuberculata has not been taken in Illinois. 
Eventually it may be found here. 

’ from other subfamilies, except some long- 

Fig. 487.—Ncocoelidia tumidifrons: a, adult; 
b, head and pronotum; c, face; d, female geni- 
talia; e, male genitalia; f, elytron; g, nymph. 

Subfamily BALCLUTHINAE 

The two anteapical cells of the forewing 
and three apical cells of the hind wing will 
easily separate the members of this group 

winged forms of normally short-winged 
Athysaninae. 

Representatives of two genera belonging 

to this group occur in Illinois. 

Key To GENERA 

Head narrower than pronotum, somewhat 
angularly produced, fig. 28................ 
Be Seto PEM SS a Re 107. Balclutha 

Head wider than pronotum, vertex not pro- 
duced, broadly rounded, fig. 25............ 
BRST Maram te stA LARS 108. Nesosteles 

107. BALCLUTHA Kirkaldy 

Gnathodus Fieber (1866, p. 505). Name pre- 
occupied. 

Balclutha Kirkaldy (1900, p. 243). New name, 
Eugnathodus Baker (1903, p. 1). 

Fig. 28. Head narrower than pronotum, 
vertex broadly rounded to bluntly and angu- 
larly produced. Each elytron with inner 
sector not forked, forming two anteapical 
cells. Aedeagus usually enlarged at base 
but not forming a dorsally directed process 
at anterior end. 

Davidson & DeLong (1935) recorded 
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six species and two varieties for the United 
States, of which three species and the two 

varieties occur in Illinois. The other species 
are western. 

Key 

1. Vertex broadly rounded; aedeagus, fig. 
4894, short, apex curved caudally and 

A dorsally but not anteriorly... . 
MOE ores aia s alec + 1. abdominalis 

Vertex bluntly angled; aedeagus longer, 
directed anteriorly at apex and some- 
times extending into preceding segment 

To SPECIES 

Fig. 488—Balclutha 
punctata. (From Os- 
born.) 

2. Aedeagus, fig. 489B, abruptly narrowed 
near base to a long and slender portion, 
which extends to posterior margin of 
preceding segment.......... 3 

Aedeagus, fig. 489C, shorter, basal portion 
more gradually narrowed to apical 
portion, which extends anteriorly only 
about half way to posterior margin of 
preceding segment; dorsum marked with 
UCSC es AL eet a eee 2. punctata 

3. Color yellowish, sometimes washed with 
Pe vCree Mis ake tre akin oe 3. impicta 

Color usually dark green, or if pale then 
| marked with black or brown 
4. Color dark green, veins conspicuously 

green or rugose..... 2.2... esse 
“ei SBR See 4. impicta var. osborni 

Color pallowieh or greenish, mottled with 
MarkepreentOnDIaGky swt nc ees ela te 
fy ae ee 5. impicta var. maculata 

1. Balclutha abdominalis (Van Duzee) 

Aaia abdominalis Van Duzee (18924, p. 
113). 

Length 3 mm. Dull yellow, ocelli dark; 

ertex bluntly rounded, a little more than 

wice as wide as median length, produced 
ore than one-half its length before anterior 
argins of the eyes. Pronotum with promi- 

ent lateral angles. Aedeagus in lateral view, 
g. 4894, with a basal enlargement extend- 

ng dorsally; apical portion gradually taper- 
ng to a dorsally directed tip. Styles with 
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thick blunt apical Connective 

thick at base, with a rather narrow incision. 

Apex enlarged and slightly indented at 

middle. 

This is a common transcontinental spe- 

cies which, in Illinois, occurs on herbaceous 

growth. 

Illinois Records.—Many males and fe- 
males, taken April 21 to November 15, are 

from Algonquin, Alton, Alto Pass, Anna, 
Apple River Canyon State Park, Beach, 
Brownfield, Cave in Rock, Champaign, 

Dixon, Dixon Springs, Dolson, Dongola, 

Effingham, Eichorn, Elizabethtown, Ever- 

green Park, Farina, Fulton, Geff, Golconda, 
Grafton, Hanover, Havana, Herod, Ingle- 

side, Justice, Kampsville, Monticello, Mun- 

cie, Newton, Norris City, Oakwood, 
Oquawka, Oregon, Pike, Port Byron, 
Princeton, Pulaski, Rock Island, St. Anne, 

Savanna, Savoy, Shawneetown, Springfield, 
Starved Rock State Park, Urbana, Vienna, 

processes. 

Volo, Wauconda, White Heath, and Zion. 

IMPICTA 

PUNCTATA PUNCTATA 

male genitalia. A-C, Fig, 489.—Balclutha, 

ventral and lateral aspects. 
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2. Balclutha punctata (Thunberg) 

Cicada punctata Thunberg (1784, p. 21). 
Gnathodus confusus Gillette & Baker (1895, 

p. 104). 
Gnathodus occidentalis Baker (1896a, p. 41). 
Gnathodus livingstoni Baker (1896a, p. 42). 

Fig. 488. Length 3.5-4.0 mm. Color vari- 
able from gray or pale yellow to green and 
with markings variable or absent. The well- 
marked specimen with a somewhat red- 
dish broken transverse band across vertex; 

mottlings on anterior portion of pronotum 

and median longitudinal line of pronotum, 
and basal angles and median line on scutel- 
lum reddish or brown. Elytra frequently 
with veins ferruginous or brown; inner por- 
tion of each clavus and a broken oblique 

band extending almost to costa brown; tip 
of clayus, spot on disc, also spots on pos- 

terior portions of anteapical cells, and por- 

tions of outer and inner apical cells brown. 

Vertex bluntly angled, almost parallel mar- 
gined, nearly four times as wide between 
eyes as median length, produced almost its 
entire length before anterior margins of the 
eyes. 

Aedeagus in lateral view, fig. 489C, gradu- 
ally tapering from a broad elongated basal 
portion to a slender apical portion that is 

pointed and curves dorsally, then anteriorly, 
the apex reaching the middle of the last 
segment or a little farther cephalad. Apex 
of connective terminating in two rather nar- 

row divergent processes. 

A common species in Illinois, punctata 

ranges from the Middle West to British 
Columbia. 

Illinois Records——Many males and fe- 
males, taken March 26 to November 12, 

are from Algonquin, Alto Pass, Amboy, 

Apple River Canyon State Park, Beach, 

Chemung, Danville, Dubois, Effingham, 

Fountain Bluff, Herod, Hopedale, Lake 

Villa, Mahomet, Monticello, Muncie, Oak- 
wood, Ozark, Palos Park, Rock Island, 
Urbana, Volo, White Heath, and Zion. 

3. Balclutha impicta (Van Duzee) 

Gnathodus impictus Van Duzee 
113). 

Length 3.5 mm. Yellow, tinged with 

green. Vertex bluntly angled, conspicuously 

narrower than pronotum, more than three 

times as wide as median length, produced 

two-thirds its length before anterior mar- 

(1892b, p. 
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directed anteriorly along dorsal wall into 
preceding abdominal segment. Styles deeply 

widely separated curved processes. Apex 
deeply notched so as to form two rounded 
divergent tips. 
A very common species in Illinois, ine ta 

is found in the eastern states and west to 
Washington. ae 

Illinois Records—Many males and fe: 

males, taken May 10 to September 20, are 
from Algonquin, Antioch, Apple River Can- 

yon State Park, Atlas, Beach, Buckley 
Buda, Cairo, Cave in Rock, Champai 

Chemung, Danville, Dixon Springs, Dolson, 
Dongola, Dubois, Eichorn, Elizabeth, Eliza- 

bethtown, Farina, Fourth Lake, Grafton, 
Havana, Herod, Justice, Kampsville, Kar- 

nak, LaGrange, Lake Villa, Macomb, 
Monticello, Muncie, New Milford, New- 
ton, Niota, Norris City, Oakwood, Orego 
Palos Park, Pike, Port Byron, Rock Island, 
Round Lake, St. Anne, Savanna, Seymour 

Shawneetown, Springfield, Starved Rock 

State Park, Temple Hill, Urbana, Ursa 
Vienna, Volo, Warsaw, Wauconda, Whit 
Heath, White Pines Forest State Park 
Wilmington, and Zion. 4 

4. Balclutha impicta var. osborni 

Van Duzee 

Gnathodus viridis Osborn (19056, p. 541) 
Name preoccupied. 4 

Balclutha osborni Van Duzee (1916, p. 75) 
New name. a 

Length 3.5-4.0 mm. Size and form 0 
impicta, with the same type of genital char 
acters. Color yellowish, tinted with greer 
Venation dark green, rugose. 

This form has been recorded from thi 

eastern states and Canada, and a few spect 
mens have been taken in Illinois. ; 

Illinois Records.—App.e River CANYO! 
Strate Park: July 11, 1934, DeLong & Ross 
24,292. Doncora: Aug. 23, 1916,14,19? 
Jonersporo: State Forest, July 31, 1934 
DeLong & Mohr, 1. Ursana: July 21 
1889, C. A. Hart, 18. Vienna: June 1 
1934, DeLong & Ross, 2¢. Voto: July 2; 
1934, DeLong & Ross, 13. 
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5. Balclutha impicta var. maculata 

Davidson & DeLong 

Balclutha impicta var. maculata Davidson & 
DeLong (1935, p. 101). 

Length 3.5 mm. Coloration same as in 
well-marked specimens of functata, but 
with size and genitalia of impicta. Mark- 
ings frequently very heavy, with vertex, 

pronotum, and entire elytra heavily mottled 
with brown; often bright green, with heavy 
markings on posterior portion of pronotum; 

elytra with scattered spots on each clavus, 

a large spot at apex, and three or four 
conspicuous spots on central portion brown. 
Degree and intensity of spotting vary. 

This variety is recorded from the eastern 
states and west to Wisconsin and Illinois. 

Illinois Records——M_any males and fe- 
males, taken April 5 to November 25, are 

from Algonquin, Apple River Canyon State 
Park, Carmi, Champaign, Dolson, Dongola, 
Duncans Mills, Fulton, Golconda, Muncie, 

Newton, Port Byron, Pulaski, Rock Island, 
St. Joseph, Springfield, Starved Rock State 
Park, Urbana, Volo, Warren, White Heath, 

and White Pines Forest State Park. 

108. NESOSTELES Kirkaldy 

Nesosteles Kirkaldy (1906, p. 343). 
Agellus Davidson & DeLong (1933, p. 210). 

Fig. 25. Vertex broadly rounded and 
scarcely produced before the anterior mar- 

gins of the eyes, anterior and posterior mar- 
gins almost parallel; head slightly broader 
than pronotum, lateral posterior angles of 

pronotum not wider than vertex. General 

venation as in Balclutha, with inner sector 

of elytron not forked, two anteapical cells 
being produced. Aedeagus with dorsobasal 
protruding processes. In Balclutha the basal 

portion is enlarged and may extend dorsally 

but without finger-like processes. 
Davidson & DeLong (1935) record eight 

species and one variety in the United States, 
but only one species and the only variety 

in the genus are known to occur in Illinois. 

1. Nesosteles neglecta (DeLong & 
Davidson) 

Eugnathodus neglecta DeLong & Davidson 

(1933, p. 55). 

Length 3.5 mm. Pale to dark brown in 

color, often with rather conspicuous mark- 
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ings on vertex, pronotum, and scutellum. 
Elytra smoky to white. 
rounded, parallel margined, and 

about four times as wide as long. Female 
seventh sternite almost truncate, posterior 

margin slightly emarginate on either side 

of a central slightly produced inconspicuous 

median tooth. Male plates triangular, about 
half as wide at base as long. Aedeagus in 

lateral view rather heavy at base, anterior 
process extending dorsally, arising not far 

from the point of union with the connective ; 
body of aedeagus extending caudally, 

tapered, and extending dorsally and slightly 
posteriorly; terminal portion about twice 

the length of the anterior process. 
This species is common and widely dis- 

tributed in the United States and is found 
throughout Illinois. 

Illinois Records—Many males and fe- 
males, taken May 4 to October 11, are 
from Alton, Apple River Canyon State Park, 
Beach, Billett, Carman, Collinsville, Ever- 

green Park, Fox Lake, Fulton, Galena, 

Hanover, Havana, Herod, Lawrenceville, 

Monmouth, Monticello, Mount Carmel, 
Mount Sterling, Muncie, Oakwood, Ogden, 

Oquawka, Pere Marquette State Park, Pike, 

Port Byron, Rock Island, Starved Rock 

State Park, Thomson, Urbana, Vienna, and 

Zion. 

Vertex broadly 
almost 

2. Nesosteles neglecta var. pallidens 

DeLong 

Eugnathodus neglecta var. pallida DeLong & 
Davidson (1933, p. 56). Name preoccupied. 

Nesosteles neglectus var. pallidens DeLong 
(1944b, p. 272). New name. 

Length 3.0-3.5 mm. In form and general 
appearance similar to typical neglecta, but 
pale green or white in color. Disc of prono- 

tum sometimes slightly darker than adjacent 

areas, and dorsal portion of abdomen black 

or dark brown. Genital characters as in 

typical neglecta. 

This form was previously recorded from 

the southern states. 
Illinois Records—Herop: Aug. 4, 1934, 

DeLong & Mohr, 1¢. MonmourTH: at 
light, July 2, 1934, DeLong & Ross, 1¢. 

Subfamily CICADELLINAE 

The insects of this group are small and 

frail. This characteristic alone will usually 
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separate them from those of other groups. 
The absence of crossveins anterior to the 
apical crossveins is always a good way to 
characterize these species, and the ocelli are 
often absent. 

As mentioned in the foreword, the size of 

the group precluded a detailed treatment 
of the subfamily Cicadellinae in the present 
project. I have included, however, a key to 

the Nearctic genera of the subfamily, to- 
gether with notes on generic diagnosis as an 
aid to the student in identifying material. 
As a further aid in this direction, citations 

are given under several genera to compre- 
hensive taxonomic papers treating them. 

Key Tro GENERA 

1. Each elytron with definite appendix, with 
three or four closed apical cells, as in 
Fite 400, aie eect Rees 2 

490 491 

492 

502 

500 

499 50! 503 

Elytra of Cicadellinae 

Fig. 490.—Alebra albostriella. 
Fig.491.—Empoasca obtusa. 
Fig. 492.—Alconeura rotundata. 
Fig. 493.—Protalebra brasiliensis. 
Fig. 494.—Dikraneura mali. 

Hind wings of Cicadellinae 

Fig. 500.—Empoasca obtusa. 
Fig. 501.—Idona minuenda. 
Fig. 502.—Forcipata loca. 
Fig. 503.—Joruma sp. 

. Appendix curved and ending at about 

. Veins of hind wings ending in a marginal 

. Anterior apical vein of each hind wing not 
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Each elytron without appendix, number 
of flores apical cells varied, as in fig. 
AQT. oka. Dian so en 3a 

apical cell; elytra each with four apical 
and no anteapical cells, fig. 490. Each 
hind wing with curved anterior veins 
definitely surrounded by wing membrane 
pla yea ae ate 110. Alebra 

Appendix nearly straight, not extending 
to apical cell; elytra each with three or 
four apical cells, anteapicals sometimes — 
present, fig. 493. Each hind wing with 
the curved anterior apical vein marginal — 
tO 2 ayes eae eae 109. Protalebra 

vein, apical cells closed, fig. 500...... 4 
Veins of hind wings extending to margin, 

one or more apical cells not closed, fig. 
505 Feo eyes 10 

coalescing with costal margin, con- 
tinuous with first sector in bounding the © 
outermost closed apical cell, fig. 500... 
a EES bees ie a chan 115. Empoasca_ 

Fig, 495.—Forcipata loca. 
Fig. 496.—Typhlocyba sp. 
Fig. 497.—Dikraneuroidea beameri, 
Fig. 498.—Idona minucnda. 
Fig. 499.—Erythroneura obliqua. 

Fig. 504.—Dikraneuroidea beameri. 
Fig. 505—Cicadella flavoscuta. 
Fig.506.—Typhlocyba querci. 
Fig. 507.—Erythroneura obliqua. 
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Anterior apical vein of each hind wing 
directed toward, often joining, costal 
margin, not continuous with first sector 
and not forming part of boundary of 
outermost distally closed apical cell, fig. 

5 

ReUcene S02... ons oka ws Pee oO 
Each hind wing with one closed apical 

Ree eeO SON wt. cc os. es : 8 
6. Second apical cell of each elytron dis- 

tinctly pedunculate at base, fig. 492. . 
of 2 ee 113. Alconeura 

Second apical cell of each elytron not 
pedunculate at base, fig. 494.........7 

7. Elytra each with first crossvein present, 
fig. 494; male plates, fig. 5124, flat, tri- 
angular; female seventh sternite, fig. 
$12C, rounded... ....112. Dikraneura 

Elytra each with first crossvein wanting; 
second, third, and fourth crossveins 
spaced more distant from each other 
than above, fig. 495; male plates, figs. 
5144, 5148, cylindrical, narrow, greatly 
separated at middle; female seventh 
sternite, fig. 514C, with a large median 
strongly produced lobe...... i 
oy Sine ae eee 114. Forcipata 

Jacl gus Reka Sate 116. Idona 
Elytral crossveins usually in line; second 

apical cell pedunculate, fig. 497; hind 
Tey ES TT haC Lt) See a a 
Pewee es... 210. Dikraneuroidea 

9. Hind wings with at least one closed and 
one open apical cell, fig. 503.......... 

5 eMC RO RO OCI A Aen aeeearae 117. Joruma 
Hind wings with no closed apical cells, 
RI Setar sists kis wees 10 

10. Hind wing with four veins extending to 
margin of wing, forming three open 
apical cells, fig. 505... .118. Cicadella 

Hind wing with three veins extending to 
margin of wing, forming two open apical 

Seroerareh t= ts feXa ye al 119. Typhlocyba 
Elytra with fourth apical vein of each 

more nearly paralleling margin, second 
apical cell quadrate, not stalked, fig. 
499 12 

12. Scutellum elevated at apex, fig. 513E... 
5 Cale Sade ae eee 120. Hymetta 

Scutellum flat, not elevated at apex...... 
patente teeet: Os f 121. Erythroneura 

109. PROTALEBRA Baker 

Protalebra Baker (1899, p. 402). 

Fig. 493. This genus is characterized by 
having a definite appendix on each elytron, 
appendix not extending around the apex; 
the elytron has four apical and no ante- 
apical cells. The species of this genus are 
tropical or subtropical, and only two are 
recorded for the United States. One of 
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these, brasiliensis Baker (1899, p. 405), 
occurs in the United States in Florida and 
Texas only. 

110. ALEBRA Fieber 

Alebra Fieber (1872, p. 14). 

Fig. 490. This genus has a definite ap- 
pendix extending around the apex of each 
elytron. There are four apical and no ante- 
apical cells in the elytron. The vertex is 
usually rather broadly rounded and scarcely 
or only slightly produced anteriorly. 

Insofar as known the members 
genus feed upon trees and shrubs. About 
a dozen species and varieties have been 
recorded for the Nearctic region. The com- 
mon species of the genus in Illinois is albo- 
striella (Fallen) (1826, p. 54). 

of this 

111. DIKRANEUROIDEA Lawson 

Dikraneuroidea Lawson (1929, p. 307). 

Figs. 497, 504. The only member of this 
genus resembles certain species of Dikra- 

neura, but it has only one closed apical cell 

in the hind wing. It is further distinguished 
from closely related genera by having the 
crossveins almost in a straight line. The 
only known species of this genus, beameri 

Lawson (1929, p. 307), occurs in Texas. 

112. DIKRANEURA Hardy 

Dikraneura Hardy (1850, p. 423). 

Fig. 494. The genus Dikraneura belongs 
to the group of genera that have two closed 
apical cells in the hind wing. Each elytron 
has the first crossvein present, and one or 

both of the first and fourth crossveins are 

but little basad of the second and third; the 

latter two are usually but little basad of 
each other. The vertex is usually well pro- 
duced and bluntly, sometimes pointedly, 

angled. 

About 60 Nearctic species have been de- 

scribed, and several occur in Illinois. A 

common grassland and pasture species is 

mali (Provancher) (1890, p. 298). The 

vertex, female seventh sternite, and male 

genitalia are shown in fig. 512. 

113. ALCONEURA Ball & DeLong 

Alconeura Ball & DeLong (1925, p. 334). 

Fig. 492. 

to Dikraneura and contains species that are 

This genus is closely related 
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small, robust, and usually highly orna- 

mented. Each hind wing has two closed 
apical cells. Each elytron has four distinct 
apical cells; the second cell is always tri- 

angular and pedunculate. Due to the union 

of the second and third nervures for some 

distance at the base, the first cell is distinct 

but irregular in shape. 
Griffith (1936) records 20 Nearctic spe- 

cies of Alconeura, and nearly all are found 
in the West and Southwest. One species, 

rotundata Ball & DeLong (1925, p. 335), 
has been taken in the states just west of 

Illinois, and may be collected at some time 

in this state. 

114. FORCIPATA DeLong & Caldwell 

Forcipata DeLong & Caldwell (1942, p. 49; 
see also 1936, p. 70). 

Figs. 495, 502. The species of this genus 
have bluntly angled heads and resemble 
species of Dikraneura in form and general 
appearance. They are usually yellow, tinged 
with orange, and have genital structures 
that differ from those of allied genera. The 

male plates are cylindrical, strongly curved 

outwardly at base so that they are widely 
separated at middle. The female seventh 
sternite bears a large strongly produced 
median lobe that differs in shape among the 
species, but always occupies the median half 
or more of the posterior margin. Each 
elytron lacks the first crossyein, and the 
second, third, and fourth crossveins are 
more widely separated than in the Dikra- 

neura elytron. 
Ten species of Forcipata are known for 

the United States, of which Joca DeLong 
& Caldwell (1936, p. 71; 1942, p. 49) is the 
most widely distributed eastern one. It is 
common in Illinois on small grasses in pas- 

tures and open woodland. 

115. EMPOASCA Walsh 

Empoasca Walsh (1862, p. 149). 

Figs. 491, 500, 508. For the most part 
this genus contains small delicate greenish 
species of leafhoppers. The members of 

this genus can most easily be distinguished 

from their close generic relatives by the 
absence of an appendix ‘on the elytron and 
by the presence of one apical cell in the 

hind wing, which is closed by a submarginal 
vein. As in other related genera there are 
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no anteapical cells present in either pair of 
wings. , 

Empoasca contains nearly 200 described 
Nearctic species, and several of them are — 

of economic importance. Two common spe-_ 
cies in Illinois are maligna (Walsh) (1864, 

Fig. 508.—Empoasca fabae. 

p. 317), fig. 510, occurring commonly on 
apple, and fabae (Harris) (1841, p. 186), 
fig. 511, which occurs on nearly all legumi- 
nous plants. The second species is especially 
a pest of clover, alfalfa, beans, and potatoes, 

and is frequently abundant on apple. Most 
of the species of this genus are so closel 
related that they can be distinguished only 
by characters of the male genitalia. : 

116. IDONA DeLong 

Idona DeLong (1931, p. 50). 

Figs. 498, 501. The genus may be char- 
acterized as having a strongly produced and 
bluntly pointed vertex. Each hind wing has 
only one closed apical cell. The crossveins 
of each elytron are not arranged in a 
straight line, and the third apical cell is 
parallel sided. One United States species 
with two varieties is known. The typica 
species, minuenda (Ball) (1921, p. 23), is 
greenish in color and resembles some species 
of Empoasca. 
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117. JORUMA McAtee 

Joruma McAtee (1924, p. 34). 

Fig. 503. This genus is characterized by 
vaving the hind pair of wings each with one 
closed and one open apical cell. In contrast 
to most of the genera of Cicadellinae, this 

venus has well-developed ocelli. The cross- 

vein that should form the base for the first 
apical cell is rudimentary. 
- Two species are known for the United 
States; at least one of these, pisca McAtee 
(1924, p. 34), may be found in southern 
Illinois. 

118. CICADELLA Duméril 

Cicadella Duméril (1806, pp. 266-7, 334). 
Eupteryx Curtis (1833, p. 192). 

Fig. 505. In general appearance the 
members of the genus Cicadella resemble 

species of Typhlocyba, to which they are 
closely related. Each hind wing of Cicadella 
has no wing margin; so the four veins ex- 
tend to the margin, forming three apical 
cells. In Typhlocyba only two apical cells 
are formed. 

About 10 species of Cicadella are known 
for the United States. C. flavoscuta (Gil- 
lette) (1898, p. 749) has been taken in 
small numbers in Illinois. It lives upon 
ferns in wooded areas. Several other species 
probably occur here. 

119. TYPHLOCYBA Germar 

Typhlocyba Germar (1833, p. 180). 

Figs. 496, 506. The species of the genus 
Typhlocyba are for the most part white, 

cream, or pale in color but often with 
bright markings. Most of the species feed 
upon trees and shrubs. These species have 
a blunt produced vertex, which is scarcely 
angled, almost rounded, and each hind wing 

has two open apical cells. The second 
apical cell of each elytron is triangular, 

usually with a basal stalk. 
About 80 Nearctic species and varieties 

of this genus are known. Probably the most 
mmon and important species in Illinois 

s the white apple leafhopper, pomaria 
cAtee (1926, p. 29). It is a common 

st of apple in the East and Middle West, 
nd at times becomes very abundant, caus- 
ng a considerable loss of chlorophyll in the 

aves. 
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120. HYMETTA McAtee 

Hymetta McAtee (1919, p. 121). 

Fig. 513£. The chief character that 
separates this genus from Erythroneura, to 

which it is closely allied, is the thickened 
scutellum and the elevation of its posterior 
margin. The venational characters of the 
wing are very close to those of Erythro- 
neura. 

Eight species and varieties of Hymetta 

have been described for the United States. 
A common species on shrubbery in wooded 
areas is trifasciata (Say) (1825, p. 344). 

121. ERYTHRONEURA Fitch 

Erythroneura Fitch (1851, p. 62). 

Figs. 499, 507, 509. This genus contains 
several hundred minute species of leaf- 

hoppers, many of which are pale, with color 
spots or stripes, or more generally brightly 
colored, especially with some shade of red. 
The vertex is produced, bluntly angled, 
with the apex often rounded. These leaf- 
hoppers belong to the group that has no 
closed apical cells in the hind wing and has 
two open or incomplete cells formed by 
three veins extending to the apical margin. 
Erythroneura differs from Typhlocyba and 

Hymetta by having the second apical cell 

quadrate instead of triangular. 

Former workers, particularly McAtee 
(1920), Robinson (1926), and Beamer 

(19364, 1946), have divided the species into 
various groups upon the basis of wing vena- 

tion, and the following key to groups is 
based upon their work and adapted from it. 

Key to Groups 

1. Second sector of each elytron joining with 
the fourth apical vein at crossveins, 
forming a definite continuous line 2 

Second sector of each elytron staggered at 
crossveins, not joining with the fourth 
apical vein. 

2. Basal crossvein of fourth apical cell 
oblique maculata group 

Basal crossvein of fourth apical cell square 
S ...comes group 

3. Basal crossvein of fourth apical cell 
curved or sloping; vertex and pronotum 

marked with two stripes that diverge 
posteriorly obliqua group 

Basal crossvein composed of two short 

veins that are angled with each other, 

vertex and pronotum usually without 
divergent stripes : 

_yvulnerata-kansana group 
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The obliqua Group 

The species that are allied in this group 

have a color pattern consisting of oblique 

reddish lines or a V-shaped mark upon the 

vertex and pronotum; this pattern may be 
variously modified in both color and inten- 

sity so that a broad dark or reddish stripe 

may occur on each elytron, forming a rather 

solid stripe on the middle of the closed 

elytra. The pygofer hooks of this group are 

rather short, thick, pointed at the apical 

ends, each bearing a short process beneath. 

The typical coloration of obliqua (Say) 
(1825, p. 342) is yellow, with two red 
stripes on vertex and pronotum, stripes 

diverging from apex of vertex. Elytra each 

with two oblique red stripes, one on each 

clavus and another on corium close to claval 
suture. There is also a reddish stripe along 
costal margin. In one common species, /aw- 
soniana Baker (1926, p. 347), the color pat- 
tern is such that a broad stripe widens from 
apex of elytra. This stripe may vary in 
color from bright red to black. Both of 
the species mentioned above are commonly 

found on apple. 

The vulnerata Group 

The species of this group are all dark 
colored, with a pale median longitudinal 
line across vertex, pronotum, and scutellum. 

The crossveins, and frequently short por- 

tions of other veins, are white. 
The most common species, vulnerata 

Fitch (1851, pp. 62, 63), is dark greenish, 

reddish, or brown, with median white line 
across vertex, pronotum, and scutellum, and 

a line bordering each eye. The pronotum 
is marked with white spots. Each of the 
elytra is marked with white on the clavus 
and corium. This species is. common on 

grape and other vines. 

The kansana Group 

This group differs from the vulnerata 

group in color only and can scarcely be con- 
sidered as a separate group. These species 

are not dark in color nor do they have the 
median pale stripe on the vertex, pronotum, 

and scutellum, but they are variable in 

color and seem to have no constant charac- 
ter to separate them from that group. 

A common species of this group, kansana 

Baker (1925, p. 537), is characterized by 
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having a dark brown or black scutellum. 
The vertex varies in color from reddish 
with pale spots to dusky yellow. The prono- 
tum may vary from yellow with reddish 
markings anteriorly and brown posteriorly 

Fig. 509.—Erythroneura vitis. 

to a dark brown throughout. The elytra 
are pale, with reddish markings on each 
clavus, corium, and on crossveins. This 

species is often common on apple or orna- 

mental plants. 

The maculata Group 

The species of this group can be sepa- 
rated from those of other groups by a win 
character as noted in the key, and in addition 
the fourth apical cell is always marked by a 
black spot in basal portion. The pygofe 
hooks are long and spearlike. ; 

Two color patterns are predominant in 
this group. The maculata type pattern, 

found in maculata (Gillette) (18984, p. 
764), is composed of a yellow or pale back- 
ground upon which is a rather large num- 
ber of small red or yellow spots. The other 
color pattern is either a transverse or oblique 
band of red or some shade of brown upon a 
pale background. E. basilaris (Say) (1825, 
p. 344) is a common example of this seconi 

croup. 
E. maculata is a common species on wil 
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Cicadellinae: 4, ventral aspect of male genitalia; B, lateral aspect of male genitalia; C, female 
genitalia; D, head and pronotum; &£, head, thorax, and scutellum, lateral aspect. 

Fig.510.—Empoasca maligna. 
Fig.511.—Empoasca fabae. 

Fig. 512.—Dikraneura mali. 
Fig, 513 —Hymetta trifasciata. 

Fig.514.—Forcipata loca, 

and cultivated grape, and at times becomes 

abundant on Crataegus. E. basilaris is one 

ot the common species on apple and orna- 

mental plants. 

The comes Group 

This group is one of the largest of the 
genus, and the species are rather difficult 

to separate. As noted, this group has the 

fourth apical cell with a square base; the 

second apical cell has either a black spot or 
a smoky area in its apical portion, and the 

base of the fourth apical is similarly marked. 
Pygofer hooks of the male genitalia form 

U-shaped processes that bear caudally di- 
rected processes, the ventral one of which 

is always longer. 
In color the members of the comes group 

vary greatly, and there is no uniform color 

pattern that can be used in recognizing the 

species of this group. Certain species are 
very pale, either with no markings, as in 

the case of delicata McAtee (1920, p. 317), 

or with faint markings, which are not easily 

recognized. Other species, for example 

infuscata Gillette (18984, p. 764), are 
almost entirely dark brown. Still others are 
marked with bands or stripes. FE. tricincta 

(Fitch) (1851, p. 63) has transverse bands, 

and ziczac Walsh (1862, p. 149) is marked 

with some rather broad zigzag longitudinal 

stripes. 
E. comes (Say) (1825, p. 343), is com- 

mon on wild and cultivated grape; ziczac 

is common on certain ornamental vines, 

especially Boston ivy. It occurs on 

wild grape, poison ivy, and Virginia creeper. 

E. tricincta is one of the well known and 

more distinctly marked grape leafhoppers, 
and it is also found on several of the orna- 

also 

mental vines. 
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cinerea, Gypona, 164 
cinerea, Prairiana, 164, 165 
cinereus, Cloanthanus, 212, 216, 222, 224 
cinereus, Paraphlepsius, 295 
cinereus, Platymetopius, 222 
cinerosus, Scaphoideus, 190, 191, 200 
cinnamoneus, Cloanthanus, 212, 216, 223 
cinnamoneus, Platymetopius magdalensis var., 

223 j 

circumflexus, Acucephalus, 178 
clarior, Proconia, 141 
clarus, Osbornellus, 204, 207 
clavata, Cicadula, 339 
clavatus, Sonronius, 339 
clitellarius, Bythoscopus, 120 
clitellarius, Colladonus, 336, 337 
clitellarius, Jassus, 337 
Cloanthanus, 103, 106, 181, 211 
coagulata, Tettigonia, 142 
coccinea, Cicada, 145 
coccinea, Graphocephala, 145 
cognatus, Bythoscopus, 130 
cognatus, Idiocerus, 111, 116 
cognatus, Oncopsis, 129, 130 
Colladonus, 186, 336 
collaris, Cloanthanus, 212, 216, 225 
collaris, Platymetopius, 225 

collinus, Phlepsius, 298 
collitus, Paraphlepsius, 290, 294, 296 
collitus, Phlepsius, 296 
colon, Athysanus, 272 
colon, Commellus, 270, 272 
colonus, Deltocephalus, 268 
colonus, Unerus, 268 
coloradens‘s, Allygus, 286 
coloradensis, Mesamia, 285, 286 
comatus, Deltocephalus, 268 

comes, Erythroneura, 106, 355 
comes group, Erythroneura, 353, 355 
comma, Athysanus, 271 
comma, Commellus, 99, 270, 271, 272 
Commellus, 187, 270 
communis, Helochara, 144 
compacta, Polyamia, 241, 242, 245, 246, 247 

compactus, Deltocephalus, 246 
compta, Tettigonia, 153 
concinna, Aphrodes, 178 

concinnus, Deltocephalus, 257 
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concinnus, Laevicephalus, 254, 257 
conferta, Gyponana, 158, 159 

configuratus, Deltocephalus, 235 
configuratus, Latulus, 235 
confusa, Macropsis, 124, 126 
confusus, Gnathodus, 348 
consobrina, Memnonia, 179 

consors, Osbornellus, 204, 207 
consors, Scaphoideus, 207 
conspira, Gyponana, 158, 160 
constricta, Agallia, 106, 135, 136 
constricta, Draeculacephala, 147, 150 
cornicula, Ophiola, 278, 280, 281 
corniculus, Jassus, 280 
coronatus, Xestocephalus, 179, 180 
costalis, Cercopis, 141 

costomaculatus, Allygus, 289 
costomaculatus, Tropicanus, 289 
crataegi, Idiocerus, 105, 115, 120 
crenatus, Jassus, 118 

crocea, Pediopsis, 127 
eruciatus, Deltocephalus, 253 
cruciatus, Hebecephalus, 98, 253 
erumbi, Arundanus, 261 
crumbi, Thamnotettix, 261 
eubana, Draeculacephala, 148 

Cuerna, 140, 141 
cumulatus, Phlepsius, 305 
cumulatus, Texananus, 101, 302, 303, 305 
cuneata, Euscelis, 280 
cuneata, Ophiola, 278, 280 
cuprescens, Cloanthanus, 216, 221 
cuprescens, Platymetopius, 221 
curtisii, Amblysellus, 267 
curtus, Parabolocratus, 174, 175 
curvata, Bandara, 310, 311 
curvatus, Scaphoideus, 190, 191, 195 
eylindratus, Scaphoideus, 191, 193, 198 
cyperacea, Cicadula, 101, 332, 333 

cyperaceus, Thamnotettix, 333 
Cyperana, 331 

D 

Davisonia, 188, 338, 339 
deceptus, Euscelis, 277 
decipiens, Cicadula, 333, 335 
decipiens, Thamnotettix, 335 
decisus, Deltocephalus, 248, 252 

decorus, Phlepsius, 305 
decorus, Texananus, 302, 303, 305 
delector, Deltocephalus, 238 
delector, Palus, 101, 237, 238 
deleta, Agallia, 135, 136 

delicata, Erythroneura, 355 
delongi, Davisonia, 338, 339 
Deltocephalus, 98, 187, 247, 268 
ensus, Scaphoideus, 191, 194, 199 
entatus, Chlorotettix, 102, 316, 319, 326 

entatus, Phlepsius, 301 
icentrus, Iowanus, 305, 306 
icentrus, Texananus, 306 
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Dicyphonia, 171, 177 
Dikraneura, 351, 352 

Dikraneuroidea, 351 
dilata, Polyamia, 101, 241, 247 
dilatus, Scaphoideus, 190, 194, 195 
distinctus, Chlorotettix, 319, 327 
distinctus, Oncopsis, 131 
diutius, Scaphoideus, 190, 194, 197 
divaricatus, Euscelis, 283 
divaricatus, Limotettix, 282, 283 
divisa, Macrosteles, 106, 340 

divisus, Jassus, 340 
Doleranus, 186, 328 
dolobrata, Neokolla hieroglyphica var., 15 
Doratura, 186, 272 

dorsalis, Cloanthanus, 216, 221 

dorsalis, Gypona, 155 

dorsalis, Platymetopius frontalis var., 221 
Dorycephalus, 171, 177 
Dorydiella, 170, 177 
Dorydiinae, 111, 170 
Draeculacephala, 106, 140, 144, 146 
Driotura, 186, 268, 272 

Drylix, 282 
duzeei, Idiocerus, 111, 118 

E 

eburata, Thamnotettix, 336 

eburatus, Colladonus, 336 

eburneolus, Paraphlepsius, 290, 293, 296 
eburneolus, Phlepsius, 296 

electus, Paraphlepsius, 294, 302 

electus, Phlepstus, 302 

elegans, Platymetopius, 211 
elegans, Scaphytopius, 211 
elongatus, Athysanus, 280 
elongatus, Scaphoideus, 190, 194, 198 

Elymana, 186, 329 
Empoasca, 98, 105, 350, 352 
Errhomenellini, 146 

erythrocephala, Macropsis, 124, 125 

erythrocephala, Pediopsis, 125 
Erythroneura, 97, 98, 105, 106, 351, 353 

estacadus, Amplicephalus, 259, 260 

estacadus, Athysanus, 260 
Eugnathodus, 346 

Eupteryx, 353 
Eurymelinae, 109, 111 

Euscelis, 188, 275 

Eutettix, 186, 311 
Evacanthinae, 109, 153 
Evacanthus, 153 
excludens, Proconia, 142 
excultus, Jassus, 303 
excultus, Texananus, 302, 303 
Exitianus, 98, 187, 275 
exitiosa, Cicadula, 275 
expanda, Gyponana, 158, 162 
extenda, Gyponana, 158, 162 

extrusus, Athysanus, 277 
extrusus, Euscelis, 276, 277 

369 
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F geometrica, Tettigonia, 144 
germart, Amblycephalus, 154 

fabae, Empoasca, 97, 98, 105, 106, 352 germari, Idiocerus, 118 
fallax, Chlorotettix, 101, 314, 315, 318, 321 Gillettiella, 186, 188, 268 

fenestratus, Athysanus, 131 gleditschiae, Macropsis fumipennis var., 105, 
ferratus, Laevicephalus, 259 124, 127 

ferratus, Psammotettix, 258, 259 gleditschiae, Pediopsis, 127 
ferruginoides, Macropsis, 124, 128 Glossocratus, 172 

ferruginoides, Pediopsis, 128 gnarus, Deltocephalus, 101, 247, 250 
Fieberiella, 186, 308 Gnathodus, 346 

filamentus, Chlorotettix, 316, 325 gothica, Neokolla, 152, 153 
filamentus, Cloanthanus, 212, 216, 223 gothica, Tettigonia, 153 

fitchi, Idiocerus, 105, 116, 120 grama, Polyamia, 251 

fitchi, Oncopsis, 129, 130, 131 graminea, Macropsis virescens var., 123, 124 
fitchii, Graminella, 264, 266 graminea, Cicada, 124 

fitchii, Thamnotettix, 266 Graminella, 188, 263 
flava, Driotura gammaroides var., 273, 274 grammica, Flexamia, 98, 227, 231 

Haviceps, Carneocephala, 144, 145 grammicus, Deltocephalus, 231 
flaviceps, Diedrocephala, 144 gramus, Deltocephalus, 248, 251 
flavicosta, Deltocephalus, 248 grandis, Parabolocratus, 102, 175, 177 
flavicostus, Deltocephalus, 105, 347, 248 Graphocephala, 140, 145 
flavidus, Parabolocratus, 174, 175, 176 grisea, Gypona, 167 
flavilineata, Gyponana, 158, 160, 161, 162 grisea, Xerophloea, 170 
flavocostatus, Deltocephalus, 248 Gypona, 155, 156, 165 
flavoscuta, Cicadella, 353 Gyponana, 105, 106, 156, 164 
flavotinctus, Arundanus, 103, 261, 263 F Gyponinae, 110, 155 
flavotinctus, Thamnotettix, 263 
Flexamia, 186, 187, 226, 233 H 
flexulosa, Flexamia, 232 

flexus, Scaphoideus, 190, 194, 196 hartii, Ciminius, 143 

florii, Fieberiella, 105, 308 hartii, Erythroneura, 105 
florii, Selenocephalus, 308 hartii, Tettigonia, 143 

Forcipata, 351, 352 hastus, Cloanthanus, 216, 217 
franconianus, Phlepsius, 295 Hebecephalus, 187, 252 

frisoni, Scaphoideus, 190, 194 hebetus, Idiocerus, 105, 114, 115, 119 
frontalis, Cloanthanus, 106, 212, 216, 225 Hecalus, 171, 172, 177 
frontalis, Platymetopius, 225 Helochara, 140, 144 
fulva, Driotura gammaroides var., 273, 274 herbida, Polyamia, 98, 239, 245 

fulvidorsum, Jassus, 296 herbida, Tettigonia, 144 
fulvidorsum, Paraphlepsius, 103, 290, 294, 296 hieroglyphica, Neokolla, 103, 152, 153 

fulvocapitatus, Xestocephalus, 181 hieroglyphica, Tettigonia, 152 

fulvus, Cloanthanus, 212, 216, 225 Homalodisca, 139, 142 

fulvus, Platymetopius, 225 humida, Ophiola, 277, 280 
fumatus, Jassus, 342 humidus, Athysanus, 280 
fumidus, Chlorotettix, 314, 316, 321 humidus, Paraphlepsius, 101, 293, 294, 301 

fumidus, Deltocephalus, 247, 248 humidus, Phlepsius, 301 

fumipennis, Pediopsis, 127 hyalinus, Japananus, 105, 210 
fumipennis, Macropsis, 124, 127 hyalinus, Platymeto pius, 210 
furculatus, Colladonus, 101, 336, 337 Hymetta, 351, 353 
furculatus, Thamnotettix, 337 

fuscipennis, Jassus, 344 

fuscipennis, Paraphlepsius, 298 
fuscus, Chlorotettix, 321 

I 

ichthyocephala, Tettigonia, 142 
Idiocerus, 98, 103, 105, 111, 123 

G Idiodonus, 186, 335 
Idona, 351, 352 

galbanatus, Chlorotettix, 105, 316, 319, 326 immaculata, Agallia, 136 
gammaroides, Athysanus, 273 immaculatus, Paramesus, 286 

gammaroides, Driotura, 273, 274 immistus, Jassus, 201 

Gargaropsis, 138 ' immistus, Scaphoideus, 190, 194, 197, 200, 201, 
geminata, Gypona, 163 203 
gemmisimulans, Idiocerus, 118 impicta, Balclutha, 347, 348, 349 
geometrica, Kolla, 103, 143, 144 impictus, Gnathodus, 348 
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imputans, Flexamia, 228, 229, 234 

_ imputans, Deltocephalus, 234 

—_ 

incerta, Eutettix, 313 

incisus, Paraphlepsius, 290, 294, 298 
incisus, Phlepsius, 298 

incisus, Scaphoideus immistis var., 203 
incomptus, Idiocerus, 111, 117 

inflata, Bandara, 310 
inflata, Flexamia, 101, 105, 227, 232 

 inflatus, Deltocephalus, 232 

infuscata, Erythroneura, 355 

inimica, Polyamia, 105, 106, 239, 244, 246 
_ inimicus, Jassus, 244 

_ inornata, Elymana, 103, 330 

inornatus, Thamnotettix, 330 

inscripta, Draeculacephala, 147 

insignis, Macropsis, 124, 129 

insignis, Pediopsis, 129 

instabilis, Athysanus, 280 

interrupta, Polyamia, 103, 239, 245 
interruptus, Acucephalus, 178 

interruptus, Deltocephalus, 245 

interruptus, Idiocerus, 122 

interstincta, Cicada, 154 

intricatus, Lonenus, 203, 204 

intricatus, Scaphoideus, 203 
lowanus, 184, 305 

iridescens, Chlorotettix, 103, 315, 318, 325 
irrorata, Aulacizes, 140 

irrorata, Cicada, 140 

irroratus, Jassus, 299 

irroratus, Paraphlepsius, 105, 106, 290, 294, 

299, 302 

irrorella, Gypona, 167 

ishidae, Orientus, 285 

ishidae, Phlepsius, 285 

J 

Japananus, 181, 210 
Jassinae, 108, 343, 345 

Jassus, 343 

johnsoni, Bandara, 310 

johnsoni, Eutettix, 310 
Joruma, 351, 353 
jucundus, Osbornellus, 204 
jucundus, Scaphoideus, 204 
junipera, Empoasca, 105 
juniperus, Idiocerus apache var., 105, 116, 122 

~ 

K 

kansana, Dorydiella, 100, 101, 177 

kansana, Erythroneura, 354 
kansana group, Erythroneura, 354 
kansana, Prairiana, 164, 165 
kansana, Prairiana cinerea var., 165 
kansiensis, Parabolocratus, 174, 175, 176 

kennicotti, Idiodonus, 336 
kennicotti, Jassus, 336 
Kolla, 140, 143, 146 
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L 

lachrymalis, Idiocerus, 115, 119 

Laevicephalus, 98, 187, 254, 258 
lanceus, Cloanthanus, 216, 217 

lascivius, Paraphlepsius, 290, 294, 299 

lascivius, Phlepsius, 299 
lateralis, Cercopis, 141 
lateralis, Cuerna, 141 

latidens, Deltocephalus, 235 
latidens, Latulus, 235 

latifrons, Chlorotettix, 321 
latifrons, Paraphlepsius, 103, 290, 294, 296 
latifrons, Phlepsius, 296 

Latulus, 187, 234 

lawsoniana, Erythroneura, 105, 354 
Ledrinae, 110, 169 

lepida, Cicadula, 342 
lepida, Macrosteles, 340, 342 
limbata, Cuerna, 141 

limbata, Tettigonia, 141 
limbatipennis, Gypona, 168 
limbatipennis, Ponana, 165, 168 
limonea, Ponana, 165, 169 

limonea, Ponana scarlatina var., 169 
limosus, Chlorotettix, 102, 315, 316, 322 

limosus, Osbornellus, 204, 206 

Limotettix, 188, 280, 282 
lineatus, Glossocratus, 172 

lineatus, Hecalus, 101, 102, 172 

littoralis, Scaphoideus, 190, 194, 197, 201 

livens, Pholetaera, 178 
livingstoni, Gnathodus, 348 

lobata, Prescottia, 207 

lobata, Scaphoideus, 207 
lobatus, Paraphlepsius, 293, 294, 300 
lobatus, Phlepsius, 300 
loca, Forcipata, 352 

Lonatura, 186, 187, 252 

Lonenus, 185, 203 
longiseta, Cicadula, 332, 334 

longiseta, Thamnotettix, 334 

longulus, Doleranus, 328 
longulus, Thamnotettix, 328 
lucernea, Proconia, 141 

lugens, Tettigonia, 141 
lurida, Thamnotettix, 313 
luridus, Eutettix, 105, 311, 313 

lusoria, Thamnotettix, 324 

luserius, Chlorotettix, 101, 103, 315, 318, 324 

luteocephalus, Deltocephalus, 237 

luteocephalus, Palus, 237, 238 
luteolus, Scaphoideus, 188, 191, 194, 202 

M 

Macropsinae, 107, 108, 123 

Macropsis, 105, 123, 129, 131, 132 
Macrosteles, 98, 188, 339, 340 

maculata, Balclutha impicta var., 347, 349 

maculata, Erythroneura, 105, 354 

maculata group, Erythroneura, 353, 354 
maculatus, Phlepsius, 297 
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maculipennis, Idiocerus, 120 N 

maculosus, Paraphlepsius, 99, 290, 294, 297 

maculosus, Phlepsius, 297 

magdalensis, Cloanthanus, 216, 219, 220, 221 

magdalensis, Platymetopius, 220 

magnus, Athysanus, 289 

magnus Eutettix, 312 

nacreosas, Arundanus, 103, 261, 263 
nacreosus, Chlorotettix, 263 
nebulosus, Phlepsius, 301 
necopinus, Chlorotettix, 105, 314, 316, 321 
neglecta, Eugnathodus, 349 
neglecta, Nesosteles, 349 

magnus, Remadosus, 101, 289 Neocochidias 345; 346 

majestus, Towanus, 305, 306, 307, 308 Neocoelidiinae, 110, 345 

majestus, Phlepsius, 306 Neokolla, 140, 152 

major, Cieadula, 339 Neoslossonia, 170, 172 

major, Davisonia, 338, 339 Nephotettix, 274 

major, Parabolocratus, 102, 174, 175, 176 nervatus, Idiocerus, 111, 117 

major, Scaphoideus, 191, 194, 199, 203 nervatus, Jassus, 267 

major, Scaphoideus immistus var., 199 Nesosteles, 346, 349 

major, Xerophloea, 169, 170 niger, Cloanthus parvus var., 224 

i, Dikrane igra, G 155 mali, Dikraneura, 351 nigra, Gypona, 

maligna, Empoasca, 105, 352 nigrellus, Scaphoideus, 103, 190, 191, 197 

manitobiana, Draeculacephala, 148 nigricans, Macropsis, 124, 128 

marginata, Proconia, 141 nUgriCans, Proconia, 141 

marginatus, Deltocephalus, 238 nigricans, Scaphoideus, 191, 193, 200 

marginatus, Palus, 237, 238 nigridorsum, Mesamia, 101, 285, 286 

marginella, Cercopis, 141 nigrifrons, Cicadula, 264 

marginellus, Arundanus, 103, 261, 263 ee Sua: Be 219 

marmoratus, Eutettix, 311, 313 AT ABADI 9 SEALY STAC, 

melanogaster, Cicadula, 101, 332, 334 nigrifrons, Graminella, 106, 264 
nigrifrons, Platymetopius frontalis var,, 219 
nigrifrons, Xestocephalus, 180, 181 
nigrinast, Athysanus, 129 
nigrinasi, Oncopsis, 129 
nigripennis, Cicada, 140 
nigriventer, Deltocephalus, 248, 250 
nigropunctata, Pholetaera, 178 

melanogaster, Jassus, 334 

melanota, Gypona, 155 
melanotus, Chlorotettix, 102, 103, 314, 316, 322 

melanotus, Chlorotettix tergatus var., 322 

melanotus, Jassus, 343 
melanotus, Scaphoideus, 190, 191, 194, 200 
mella, Paluda, 355 Nionia, 131 
mellus, Thamnotettix, 335 Nioninae, 108, 131 
melsheimerii, Amblycephalus, 256 nitidula, Cicada, 178 
melsheimerii, Laevicephalus, 254, 256, 257 nobilis, Macropsis, 132 

Memnonia, 178, 179 nominatus, Deltocephalus, 256 

Menosoma, 186, 284 Norvellina, 182, 286 
merus, Scaphoideus, 190, 194 noveboracensis, Aulacizes, 147 
Mesamia, 186, 285 novella, Agalliopsis, 132 
Mesodicus, 169 novellus, Jassus, 132 

micronotatus, Phlepsius, 299 nudata, Chlorotettix, 327 
mimicus, Idiocerus, 119 nudatus, Chlorotettix, 103, 316, 319, 327 

miniaturatus, Athysanus, 275 « 

minimus, Deltocephalus, 255 oO 

minimus, Laevicephalus, 101, 254, 255 
minor, Athysanus, 130 obliqua, Erythroneura, 105, 354 
minor, Oncopsis, 129, 130 obliqua group, Erythroneura, 353, 354 
minor, Scaphoideus, 191, 193, 203 obscurineryus, Exitianus, 106, 275 
minor, Scaphoideus immistis var., 203 obscurinervus, Thamnotettix, 275 
minor, Tettigonia, 148 obscurus, Platymetopius, 220 
minuenda, Idona, 352 obsenus, Chlorotettix, 101, 315, 318, 323 
missellus, Deltocephalus, 237 obsoletus, Bythoscopus, 117 
missellus, Latulus, 235, 237 obtecta, Polyamia, 105, 239, 241, 242 
mixta, Tettigonta, 178 obtectus, Deltocephalus, 241 
modesta, Aligia, 286 obtusa, Empoasca, 103 

modesta, Eutettix, 286 obtusus, Scaphoideus, 190, 191, 202 
mohri, Graminella, 100, 264, 266 obtutus, Athysanus, 269 
mollipes, Draeculacephala, 147, 148, 150, 152 obtutus, Stirellus, 269 
mollipes, Tettigonia, 150 occatoria, Sibovia, 153 
moniliferae, Idiocerus, 103, 116, 122 occatoria, Tettigonia, 153 
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occidentalis, Gnathodus, 348 
ochraceous, Scaphoideus, 190, 191, 203 

-octolineata, Gyponana, 158, 159, 160, 161, 162. 
= 163 
octolineata, Tettigonia, 163 
-oculata, Agalliopsis, 132 
oculatus, Deltocephalus, 256 
olitorius, Jassus, 343, 344 
Oncometopia, 139, 141 

Oncopsis, 123, 129, 131 
opalinus, Scaphoideus, 105, 190, 191, 202 
Ophiola, 102, 186, 188, 277 
Opsius, 187, 281 
optatus, Paraphlepsius, 289, 290, 293, 294 
optatus, Phlepsius, 294 
oquaka, Graminella, 100, 264, 267 
orbitalis, Evacanthus, 154 
orbona, Cicada, 141 
orichalceus, Jassus, 280 

orientala, Gyponana, 158, 160 
orientalis, Laevicephalus, 254, 257 
Orientus, 184, 285 
ornata, Dicyphonia, 177 
ornata, Unoka, 268 
ornatus, Athysanus, 268 

ornatus, Platymetopius, 177 
ortha, Gyponana, 158, 159 

Osbornellus, 185, 204 
osborni, Amplicephalus, 101, 259, 260 
osborni, Balclutha impicta var., 347, 348 
oshorni, Deltocephalus, 260 
osborni, Eutettix, 281 
osborni, Macropsis, 124, 127 
osborni, Ophiola, 106, 278, 281 
ovideus, Platymoideus, 224+ 

VE 

Pachyopsis, 138 
Pagaronia, 146 
pallida, Eugnathodus neglecta var., 349 
pallidens, Nesosteles neglecta var., 349 
pallidula, Graminella, 264, 266 
pallidulus, Thamnotettix, 266 
pallidus, Idiocerus, 103, 114, 117, 118 
palliolata, Eutettix, 210 

palliolatus, Platymetopius, 208, 210 
palmeri, Goniagnathus, 132 
palmeri, Nionia, 132 
Paluda, 186, 335 
paludosa, Draeculacephala, 149 

paludosa, Draeculacephala portola var., 147, 
149 

Palus, 187, 237 
panda, Gyponana, 158, 160, 161 

Parabolocratus, 171, 173, 177 
Paracoelidia, 345, 346 

parallela, Bandara, 310, 311 
parallelus, Athysanus, 284 
parallelus, Limotettix, 101, 282, 283, 284 
Paraphlepsius, 98, 101, 177, 184, 285, 289 
Parapholis, 169 

parvus, Cloanthanus, 212, 216, 224 
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parvus, Platymetopius, 224 
pectinata, Flexamia, 101, 227, 228, 232, 2 
pectinatus, Deltocephalus, 232 
pectoralis, Gypona, 168 
pectoralis, Ponana, 165, 168 

pediculus, Eutettix, 311, 312 
Pediopsis, 123 
peltata, Parapholis, 170 
peneoculata, Agalliopsis, 132 
Penthimiinae, 109, 154 
Penthimia, 154 
perplexus, Idiocerus, 118 

perpunctata, Thamnotettix, 264 
perspicillatus, Atanus, 328 
berspicillatus, Thamnotettix, 328 
Pholetaera, 178 

piceus, Xestocephalus, 179, 180, 181 
picta, Flexamia, 101, 105, 228, 229, 234 
picta, Penthimia, 154 

picta, Tettigonia, 145 
picturatus, Scaphoideus, 208 

pictus, Eutettix, 99, 105, 311, 312 
pictus, Deltocephalus, 234 

pisca, Joruma, 353 

placatus, Thamnotettix, 335 

placidus, Thamnotettix, 335 
plagiata, Proconia, 142 
Platymetopius, 186, 208, 210, 211 

platyrhynchus, Dorycephalus, 99, 171, 272 
Plesiommata, 140, 146 
plutonius, Athysanus, 278 
plutonius, Jassus, 280 
Polyamia, 98, 187, 239 

polystolus, Acucephalus, 178 
pomaria, Typhlocyba, 105, 353 
Ponana, 105, 155, 165 
portola, Draeculacephala, 147, 149 
potoria, Cicadula, 340 

potoria, Macrosteles, 101, 250, 340 
Prairiana, 155, 164 
prairiana, Flexamia, 228, 229, 233 

prasina, Draeculacephala, 147 

prasina, Tettigonia, 147 

pravus, Laevicephalus, 99, 254, 258 

Prescottia, 185, 207 

producta, Draeculacephala, 147, 148, 149 

producta, Tettigonia, 148 
productus, Scaphoideus, 193, 201 
proprius, Arundanus, 261 
proprius, Thamnotettix, 261 
proscripta, Gypona, 167 
Protalebra, 350, 351 
protenta, Gyponana, 158, 162 
provancheri, Idiocerus, 105, 116, 120 
pruni, Bythoscopus, 130 
pruni, Oncopsis, 129, 130 

Psammotettix, 187, 258 
psittacella, Tettigonia, 144 
pulchella, Norvellina, 287, 288 
pulchellus, Eutettix, 288 
pulchripennis, Phlepsius, 289 
pulicarius, Xestocephalus, 179, 180, 181 

pullus, Scaphoideus, 190, 193, 196 
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punctata, Balclutha, 347, 348, 349 Sanctanus, 186, 208 

punctata, Cicada, 348 sanctus, Jassus, 208 
puncticollis, Gypona, 167 sanctus, Sanctanus, 208 

puncticollis, Ponana, 165, 167 sandersi, Deltocephalus, 232 

pusillus, Paraphlepsius, 105, 290, 294, 298 sandersi, Flexamia, 227, 228, 232 
pusillus, Phlepsius, 298 sanguinolenta, Aceratagaliia, 106, 136, 137, 138 

putnami, Neoslossonia, 172 sanguinolenta, Bythoscopus, 137 
pyrops, Acurhinus, 105, 226 sanguinolenta, Gypona, 167 
pyrops, Deltocephalus, 226 saxosa, Polyamia, 101, 241, 246 
pyrrhotelus, Tettigonia, 141 sayi, Amblycephalus, 236 

sayi, Latulus, 235, 236, 237 
Q scalaris, Osbornellus, 207 

Scaphoideus, 103, 105, 186, 188, 203 
quadralaba, Ponana, 165, 169 Scaphytopius, 181, 211 
quadrilineatus, Cicadula, 340 scarlatina, Gypona, 167 

quadripunctata, Agallia, 135 scarlatina, Ponana, 165, 167, 168 
quadripunctata, Spangbergiella, 173 scelestus, Scaphoideus, 190, 191, 195 
quadripunctatus, Bythoscopus, 135 scriptus, Cloanthanus, 216, 217, 219 
quadrivittata, Tettigonia, 145 scriptus, Platymetopius, 219 

querci, Eutettix, 311, 313, 314 scrupulosa, Gyponana, 158, 163 
querci, Rugosana, 164 scurra, Jassus, 118 

i scurrus, Idiocerus, 105, 114, 118 
scutellata, Proconia, 142 

radix, Scaphoideus, 190, 193, 196 scutellatus, Macropsts, 125 
seminuda, Norvellina, 287 
seminudus, Jassus, 287 

sensibilis, Scaphoideus, 190, 194, 197, 201 

ramentosa, Dicyphonia, 177 
ramentosus, Bythoscopus, 119 
ramentosus, Idiocerus, 115, 119 
ramosus, Paraphlepsius, 177, 293, 294, 301 serpenta, Gyponana octolineata var., 158, 163 

redacta, Tettigonia, 145 sexnotata, Cicada, 340 ; 
reflexa, Flexamia, 228, 233, 234 6-punctatus, Jassus, 244 

reflexus, Deltocephalus, 233 shermani, Arundanus, 261 ( 
relativus, Athysanus, 276 shingwauki, Laevicephalus, 102, 254 

relativus, Euscelis, 276 Sibovia, 140, 153 
Remadosus, 109, 182, 288 siccifolius, Bythoscopus, 137 

retrorsus, Deltocephalus, 248 signatifrons, Deltocephalus, 253 
reversalis, Macropsis, 124, 125 signatifrons, Hebecephalus, 101, 252, 253 
en rl Pediopsis, 125. similaris, Polyamia, 105, 239, 241 

robusta, Athysanella, 274 similis, Phlepsius, 300 

robusta, Driotura, 273 similis, Xestocephalus, 180 
rodora, Gypona, 167 simplex, Jassus, 284 : 
rossi, Paraphlepsius, 103, 289, 293, 295 simplex, Thamnotettix, 284 
rossi, Phlepsius, 295 slossoni, Cicadula, 340 
rossi, Polyamia, 98, 239, 241 slossoni, Cloanthanus, 212, 216, 225 

rotundata, Alconeura, 352 slossoni, Macrosteles, 101, 340 
rotundens, Idiocerus, 116, 121 slossoni, Platymetopius, 225 
rotundus, Osbornellus, 204, 206 smithi, Cicadula, 101, 332, 333, 334 
rotundus, Parabolocratus, 174, 175 smithi Thamnotettix, 333 
rubellus, Cloanthanus, 211, 216, 222 AZZ ORAZ, Cicadula, 338 

rubellus, Platymetopius, 222 P snowi, Davisonia, 338 
rubida, Ponana, 167, 168 snowi, Idiocerus, 103, 116, 121 

rubranura, Flexamia, 101, 227, 229 sobrius, Bythoscopus, 130 
rufiventris, Aulacizes, 140 sobrius, Oncopsis, 129, 130 

rufocephala, Macropsis, 124, 125 solidaginis, Acocephalus, 301 

rufusculus, Phlepsius, 303 solidaginis, Paraphlepsius, 98, 293, 294, 301 
rufusculus, Texananus, 302, 303 sonorus, Deltocephalus, 105, 248, 251 

rugicollis, Chlorotettix, 101, 314, 319 Sonronius, 188, 339 
rugosa, Rugosana, 164 spadix, Gypona, 167 
Rugosana, 155, 164 Spangbergiella, 171, 173 

spatulatus, Chiorotettss 101, 315, 316, 319, 323, 
Ss stactogalus, Opsius, 105, 281 

Stirellus, 188, 269 
sahlbergi, Athysanus, 277 Stragania, 138 
sahlbergi, Euscelis, 101, 276, 277 straminea, Cicadula, 332, 333 
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_straminea, Mesamia, 285, 286 
_ straminea, Paramesus, 286 

stramineus, Thamnotettix, 333 
striata, Cicada, 258 
striata, Tettigonia, 141 

striatula, Cicada, 281 
‘striatula, Ophiola, 106, 278, 281 

striatus, Psammotettix, 106, 258, 259 
_ striola, Cicada, 282 
_ striolus, Limotettix, 101, 280, 282, 283, 284 

 strobi, Bythoscopus, 295 
strobi, Paraphlepsius, 289, 293, 295 

-Stroggylocephalus, 178 
_ stylata, Doratura, 272 

 stylata, Flexamia, 227, 232 
_stylatus, Athysanus, 272 
stylatus, Deltocephalus, 232 

subbifasciatus, Jassus, 344 
subnitens, Idiocerus, 115, 119 
suffusa, Cicadula, 324 
_superbus, Deltocephalus, 181 
superbus, Phlepsius, 303 
superbus, Texananus, 105, 302, 303 

superbus, Xestocephalus, 180, 181 
suturalis, Chlorotettix, 103, 314, 318, 322 
suturalis, Idiocerus, 111, 116 

suturalis, Macropsis, 124, 127 
suturalis, Pediopsts, 127 

sylvestris, Deltocephalus, 257 
sylvestris, Laevicephalus, 254, 257 

symphoricarpae, Ophiola, 281 

Yr 

telus, Idiocerus, 114, 118 

tenebrosa, Proconia, 142 
tenella, Gyponana, 158, 161 
tenella, Norvellina, 106, 287 
tenella, Tettigonia, 143 

tenellus, Thamnotettix, 287 

tennessa, Paraphlepsius, 105, 290, 294, 300 
tennessa, Phlepsius, 300 
tenuifrons, Phlepsius, 301 

tenuis, Cloanthanus, 212, 216, 224 
tergatus, Bythoscopus, 321 
tergatus, Chlorotettix, 314, 316, 321, 322 
tergatus, Scaphoideus, 190, 191, 194 

testudinarius, Jassus, 299 
testudo, A phrodes, 178 
Tettigonia, 146 

Tettigoniellinae, 110, 139 
Texananus, 185, 302, 305 
Thamnotettix, 188, 284, 314, 329, 331 

tigrinus, Paraphlepsius, 290, 294, 297 
tigrinus, Phlepsius, 297 
tinctorius, Phlepsius, 285 
Tinobregmus, 343, 344 

torqus, Scaphoideus, 191, 193, 198 

transeus, Scaphoideus, 191, 193, 199 

triangularis, Cloanthanus, 216, 221 
tricincta, Erythroneura, 106, 355 

trifasciata, Hymetta, 353 
trimaculata, Macropsis, 106, 124, 129 
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trimaculata, Pediopsis, 128 
trimaculatus, Pediopsis, 129 
tripunctata, Plesiommata, 146 
tripunctata, Tettigonia, 146 
triquetra, Cicada, 142 
triquetra, Homalodisca, 142 
tristis, Eutettix, 311 

tristis, Eutettix subaenca var., 311 
tristis, Macropsis, 124, 126 

tristis, Pediopsis, 126 

trivialis, Macropsis, 124, 125 

trivialis, Pediopsis, 125 
Tropicanus, 184, 289 

truncatus, Drylix, 283 
truncatus, Limotettix, 282, 283 

truncatus, Paraphlepsius, 105, 290, 294, 299 

truncatus, Phlepsius, 299 

tubera, Gyponana, 158, 161 

tuberculata, Paracoelidia, 346 

tullahomi, Paraphlepsius, 289, 293, 295 

tullahomi, Phlepsius, 295 

tumidifrons, Neocoelidia, 345 

tunicata, Chlorotettix, 327 

tunicatus, Chlorotettix, 316, 319, 327 

turbina, Gyponana, 158, 162 

turpiculus, Paraphlepsius, 100, 290, 294, 297, 
298 

turpiculus, Phlepsius, 297 
Typhlocyba, 105, 351, 353 
Typhlocybinae, 106 

U 

uhleri, Aceratagallia, 136, 137, 138 

uhleri, Agallia, 138 
uhleri, Athysanus, 278 
uhleri, Ophiola, 277, 278 

uhleri, Phlepsius, 295 

umbrosus, Paraphlepsius, 290, 294, 299 

umbrosus, Phlepsius, 299 

undata, Cicada, 141 

undata, Oncometopia, 141, 142 

Unerus, 188, 268 

unicolor, Bythoscopus, 324 
unicolor, Chlorotettix, 101, 315, 318, 324 

unicolor, Osbornellus, 103, 204, 206, 207 
unicolor, Scaphoideus consors var., 206 
unicoloratus, Deltocephalus, 256 

wm 

unicoloratus, Laevicephalus, 101, 254, 256, 258 
Unoka, 187, 268 

utahnus, Drylix, 2:2 
utahnus, Limotettix, 282 

Vv 

vaccinii, Athysanus, 281 
vaccinium, Cloanthanus, 216, 220 
vacuna, Chlorotettix, 327 
vacunus, Chlorotettix, 316, 319, 327 

vanduzet, Chlorotettix, 324 
vanduzei, Dorycephalus, 171, 172 
variabilis, Athysanus, 130 
variabilis, Eutettix, 311, 313 
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variabilis, Oncopsis, 129, 130 
variata, Cicada, 342 
variata, Macrosteles, 103, 340, 342, 343 

varius, Cloanthanus, 216, 219 
varius, Idiocerus, 116, 121 
verecundus, Cloanthanus, 212, 216, 217 
verecundus, Platymetopius, 217 
versuta, Graphocephala, 145 
versuta, Tettigonia, 145 
verticis, Jassus, 131 
verticis, Oncopsis, 105, 129, 131 
vicaria, Penthimia, 154 
villicus, Athysanus, 268 
vincula, Gyponana, 158, 159 
vinnulus, Deltocephalus, 250 
virescens, Macropsis, 124 
virescens, Xerophloea, 170 
virgulatus, Deltocephalus, 269 
viridescens, Tinobregmus, 344 
viridis, Cercopis, 170 
viridis, Glossocratus, 175 
viridis, Gnathodus, 348 
viridis, Macropsis, 103, 124, 125, 126 
viridis, Parabolocratus, 102, 174, 175, 176 
viridis, Pediopsis, 125 
viridis, Xerophloea, 169, 170 

viridius, Chlorotettix, 105, 315, 316, i 
visenda, Flexamia, 233 
vitellinus, Acocephalus, 208 
vitellinus, Platymetopius, 208 
vitripennis, Tettigonia, 142 Sip) 
vittipennis, Cicadula, 332, 333 
vittipennis, Thamnotettix, 333 
vivida, Chlorotettix, 328 
vividus, Doleranus, 328 io \ ae 
vulgaris, Aceratagallia, 136, 137 rie 
ee Erythroneura, 354 es, 

WwW 

weedi, Deltocephalus, 245 
weedi, Polyamia, 105, 240, 245, 246 
woodworthi, Gypona, 168 

xX 

Xerophloea, 169 
Xestocephalus, 111, 178, 179, 180 

Z 

ziczac, Erythroneura, 105, 355 
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frontispiece shows wing nets being set in Fork Lake, 1939. In the first year of crop- 
two or three wing nets were required and these were set with individual leads that 

relation to one another. In other years, six wing nets were required and were arranged 





\EN years ago, Fork Lake, a pond 
of 1.38 acres on the farm of Paul 

_ §. Smith near Mount Zion, Illinois, 
probably typical of many of the older 

n-made ponds in central I}linois. When 
pond was assigned for study to aquatic 

ts of the Illinois Natural History 
y in 1938, it was 18 years old and 
yeen used extensively for fishing, 
owl shooting, and general outdoor 

tion. A brief history of the recrea- 
al benefits derived from the pond has 
n published elsewhere (Thompson & 
nett 19392). 

ith the outlawing of duck baiting 
se of live decoys in 1935, the success 

owl shooting on Fork Lake was 
ted. Fishing, which was considered 

| from 1926 to 1930, had become poor 
zh the development of large popula- 

ns of black bullheads, carp, and. buffa- 
. These undesirable fishes apparently 

e limiting the success of reproduction 
urtailing the growth rates of large- 
bass, crappies, bluegills, and other 

h in the pond. 
h in the pond were poisoned with 
nme on June 7, 1938, and a census 

made of them (Thompson & Bennett 
). At this time, Fork Lake con- 
5,350 fish weighing 774 pounds and 
g of 16 species. The rough fish, 
carp and redmouth buffalo, made 
per cent by weight of all fish, and 

id (plus four channel catfish) 41.2 
ent. Largemouth bass and panfish 
d only 6.3 per cent of the weight of 

fish. The weight of fish per acre was 
pounds, which indicated a moderately 
natural fertility for the pond. At the 
of the census, Fork Lake contained 

5 fish of desirable species and of a 
ge enough to interest anglers. 
pond was restocked between June 

an d 18 with 270 stunted adult bluegills, 

he Bass-Bluegill Combination 

a Small Artificial Lake 
GEORGE W. BENNETT 

Lepomis macrochirus Rafinesque, weigh- 
ing about 40 pounds and 1,440 largemouth 
bass fry, Micropterus salmoides Lacépede, 
weighing 0.15 pound. Both the bluegills 
and the bass were taken from Homewood 
Lake, near Decatur, Illinois. The blue- 
gills began to spawn almost at once; on 
June 22, 27 bluegill nests were counted. 
The bass averaged 0.87 inch total length 
when stocked, and, during October, 7+ 
taken on fly-red lures averaged 6.45 inches. 
Some of the young bluegills that were 
spawned in 1938 and escaped being eaten 
by bass were nearly 3.75 inches long by 
October; others were less than 0.75 inch. 

Early in 1939 the decision was made to 
crop the new fish population by using 
l-inch-mesh wing nets, 1-inch-mesh (bar) 
seines, and hook and line, and to determine 
the effect of such cropping upon this bass- 
bluegill population. 

Cropping efforts resulted in a substantial 
yield of fish in 1939 (Bennett, Thompson, 
& Parr 1940). The annual yields of blue- 
gills were smaller in 1940 and 1941. The 
yields of bass, although numerically 
smaller in 1940 and 1941 than in 1939, 
increased in total weight each year from 
1939 to 1941, inclusive. 

In the case of the bluegills, the first 
brood spawned in the lake grew more 
rapidly than all the others. Each succes- 
sive brood of bluegills grew less rapidly 
than the preceding brood in spite of in- 
tensive cropping, which might have been 
expected to reduce the competition for food 
and result in improved rates of growth. 
Successive yearly yields in pounds of blue- 
gills also progressively decreased. I believe 
that counter forces that reduced the food 

available for bluegills were responsible for 

the decline in yield and the absence of 

growth compensation. 
Two possible causes for a reduction in 

bluegill foods, which may be assumed to 
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have been responsible for a reduced yield 
of bluegills, were (1) loss of fertility of 
the pond resulting from the removal of a 
large poundage of fish and (2) the spread 
of rooted aquatic plants to reduce greatly 
the area of open water. 

The Fork Lake experiment was termi- 
nated by run-off water from a 4-inch rain 
that washed out the dam on July 8, 1942. 
As no Natural History Survey personnel 
were present at the time the actual break 
occurred, fish collected were those that 
remained in the pond after about two- 
thirds of the water had flowed out through 
the break, carrying with it a part of the 
fish population. In spite of this unfortu- 
nate circumstance, which eliminated the 
possibility of a final complete census of the 
fish, the partial census and the collections, 
of previous years gave interesting and sig- 
nificant information on the bass-bluegill 
combination. 
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Fig. 1—Outline map of Fork Lake, showing the customary set position of wing nets and 
lead nets used in cropping the pond during 1940, 1941, and 1942. It was not always possible to 
block off the pond completely as is shown, for the bottom near shore was often hard and frequently 
would not support the outer wing pole of a net. With the arrangements of nets shown here, no 
fish could swim for any great distance without running into a lead or net. 
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of the experiment. 

Cropping Procedure 

It was not feasible to take a large annual — 
crop of fish by hook and line from Fork 
Lake; the Natural History Survey staft 
was unequal to the task and local people 
who cared to fish and who would keep 
records were few. Moreover, since many 
fish were needed for laboratory study, and 
a uniform sequence of collections was de- 
sirable, it was decided to crop the pond 
with nets and to augment the net catches 
with hook-and-line fishing. Nearly all 
anglers condemn the man who uses a trap 
net or seine as a game-fish poacher 
(whether the use of nets for commercial 
fishing is legal or not). Because such gear 
is frequently considered responsible for the © 
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Fig. 2—Six wing nets were needed to crop the fish in Fork Lake in 1940, 1941, and 1942. 
These nets were set in groups of three, with leads blocking the pond between them, as shown 
in fig. 1. 

depletion of our game fishes, it seemed of 
considerable value to use this type of equip- 
ment in cropping the pond. 

For a number of years, members of the 
aquatic biology staff of the Natural His- 
tory Survey have used a wing net or fyke 
net for sampling fish populations in IIli- 
nois lakes and streams. This net, similar 
to the wing nets used by commercial fisher- 
men on the Illinois River, consists of a 
tapered cylinder of webbing supported by 
hoops, open at the large end and closed at 
the small end by a drawstring. Inside are 
two funnels composed of webbing, the 
first located just inside the open end of 
the net and the second about two-thirds of 
the distance from front to back. Attached 
to the hoop at the large open end of the 
net are two pieces of webbing, the wings, 
that are spread when the net is set and 
that function in leading fish into the net 
much as the wing fences on a cattle chute 
lead in the cattle, fig. 1. A separate lead 

net (much like a gill net or seine) is often 
used with a wing net to form an under- 
water “drift fence’; occasionally wing 
nets are set at both ends of such a lead 
net. Fish are believed to swim up to this 
lead, and follow it along until they find 
themselves within the mouth of the wing 
net. Wing nets are not ordinarily baited 
except for catfish; fish wander into the 
nets and are unable to find a way out. In 
shallow water these nets and leads are 
supported by long poles forced into the 
bottom mud. The webbing of legal com- 
mercial nets in Illinois must measure a 
minimum of 1.5 inches between knots on 
each of the four corners of a square mesh. 
Wing nets used at Fork Lake were of 
somewhat smaller mesh (0.50 to 0.75 
inch) and would hold bass as small as 5 
inches in length and bluegills of 3.5 inches. 

Most of the cropping of Fork Lake was 
accomplished in 1939 by using two or 
three wing nets of 3.5 feet and 4.5 feet 
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in hoop diameter. In 1940 and later years, 
it became necessary to use six wing nets, 
four having front hoops of 3.5 feet in 
diameter and two having front hoops of 
4.5 feet, fig. 2. In 1939, each wing net 
was supplied with a separate lead net; in 
1940, 1941, and 1942, the six nets were set 
in two groups of three nets each with lead 
nets blocking the pond between them, as 
shown in fig. 1. With this arrangement, 
no fish could swim for any great distance 
without running into a lead or wing net. 

Usually at 24-hour to 48-hour intervals 
after being set, nets were raised and the 
fish removed. Nets were moved frequently 
if they failed to catch fish. An attempt 
was made to fish the wing nets for a period 
each month from March to November ot 
each year, beginning in March, 1939, and 
ending with the washout in July, 1942. 
Most of the fish caught were taken to the 
Urbana laboratories alive or iced, where 
they. were weighed, measured, scaled, and 
dissected for stomachs and gonads. A small 
number of fish from Fork Lake were used 
to stock several new ponds constructed on 
farms near Mount Zion. 

Some collections in early spring and late 
fall were made by seine hauls with a 100- 
yard, l-inch-mesh seine. These hauls were 
necessary because the fish did not move 
enough to be caught in sufficient numbers 
in. wing nets. Although some fish were 
taken with the seine, a satisfactory haul 
was difficult because of brush and snags 
in the bottom of the pond. 

Table 1 lists the net-days of fishing in 
Fork Lake for the years 1939, 1940, 1941, 
and 1942. 

The length of time that nets were fished 
each month usually depended upon the 
catch. If good catches (15 to 25 pounds 
of fish) were made, the nets were removed 
after two raises. If catches were poor, the 
nets were left in the lake as long as practi- 
cable. Table 1 indicates that more net- 
days of fishing were required with each 
succeeding year, and table 5 shows that in 
spite of an increase in net-days of fishing 
the total yield in pounds went down each 
year. This decrease in the fish yield pro- 
duced by nets may have been influenced 
by one or both of two possibilities: (1) a 
reduction in the fish production of the 
pond and (2) a gradual improvement in 
the ability of the fish to avoid the nets or 
find a way out of them. Bass were much 
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more successful in avoiding nets than were 
bluegills. Even in 1939 so few ba 
entered the nets that angling was necessat 
to produce adequate samples. As the orig 
nal bass fry grew larger, 1939-1942, the 
became more and more difficult to cate 
in nets. Bass of later broods, also, w 
caught more readily when small (5 t 
inches) than when larger. 

Bluegills were taken in nets most. 
readily in the spring throughout April and 
May and more readily in fall than in su 
mer. They were sometimes induced 
move by violent storms or the flowing 
warm water into the pond from the wa 
shed. For example, nets set on March 
1942, caught few fish until a warm r, 
during the night of March 16 drai 
from the surrounding lands into the po 
When the nets were raised on March 1 
they contained so many bluegills that so 
were replaced in the pond. 

The amount of hook-and-line fishit 
done in Fork Lake to augment the cate 
of bass by nets was moderate. Nearly 
ways done from a boat, fishing was 
fly rod or bait rod and usually with ar 
ficial baits. Angling periods were usu 
short (one-half to 3 hours) and repr 
sented such time as was available on d 
when net raising or observations nece 
tated a trip to the pond. Hook-and- 
catches varied from 16 fish per man-h 
on May 6, 1941, to zero catches on seve 
occasions. Table 2 gives the hook-ar 
line catch summary for years of the stu 
and shows man-hours of fishing catch 
man-hour, and numbers of bass and b 
gills taken. 

It is difficult to explain why no fish wi 
caught on hook and line in 1942. Part 
the failure to catch fish was due to a | 
cold spring accompanied by excessive 1 
fall, which increased the turbidity of 
pond and kept the water abnormally co 
The larger bass present (between 12 a 
15 inches long and 1.0 and 1.5 poun 
weight) had become increasingly diffic 
to catch in 1941, and apparently — 
learned through observation (because b 
were seldom returned to the water vy 
caught) to ignore artificial lures. In 1$ 
the poorness of fishing gave the pictur 
a pond “fished out” for bass. “That 
lake was not “fished out’? was show 
the catch of bass in the washout deseri 
later, Actually, during the spring of 194 
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Meh wing nets in Fork Lite March, 1939, to 
June, 1942. 

Net-pays OF FIsHInG 

1940 | 1941 | 1942 

S-3* | 48 48 
14 36 | 30 36 
8 36 | 60 36 
6 20 36 48 
8 18 | 36 — 
8 24 24 

eptember 15 — 54 = 
15 48 42 _ 

oe. 18 | S-2* | — Wes 

Rta wen |) G2 182 330 168 

*S designates that hauls were made with a 100-yard, 
sinch-mesh seine; the numeral following the S indicates 
the number of such hauls. 

Table 2—Hook-and-line catch of largemouth 
bass and bluegills from Fork Lake, 1939, 1940, 
1941, 1942.* 

Torat | Averace| Numper | NuMBER 
: Man- Carcu jor LarGe- OF 
Year Hours or|per Man-| mMouTH BLuve- 
a Fisninc | Hour Bass GILLS 

1939 27.0 es ae 34 3 
36.3 3.20 116 1 

941 42.3 2.90 122 28 
1942* 26.5 0.00 0 0 

A 

* March—June only in 1942. All other years March— 
October. 

Fork Lake contained more than 75 bass of 
over 10 inches in length and many more 
of smaller sizes. 

Fish were removed from Fork Lake 
when captured in wing nets, seines, or by 
angling, except in a few cases when the 
catch was less than 5 individuals, and in a 
single case (March 17, 1942) when more 

were caught than could be processed. 
By arrangement with the State Depart- 
ment of Conservation, state fish code re- 
strictions were dispensed with; bass were 
taken during the closed season, and no 
length limits or creel limits were observed 
on either bass or bluegills. 
On several occasions fish from Fork 
Lake were used for stocking other ponds. 
Adult fish used for this purpose were 
weighed and measured when caught. Bass 
and bluegill fry were measured and 
counted, and an estimate was made of 
their total weight. 
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Fish Yield 

The total yield of bass for the years 
1939-1941 and the early part of 1942 is 
shown in table 3. The 1938 brood (origi- 
nal fry stocked) made up 87 per cent of 
the yield (weight) for all years, and, in 
the years in which cropping continued 
through November, the total weight of 
bass taken remained fairly constant at 
around 50 pounds (51.0, 53.9, and 57.7). 
No bass were spawned in 1939 because 
the original stock was not sexually mature 
in that year. Neither the 1940 nor the 
1941 broods of bass were well represented 
in the net or hook-and-line catches, pre- 
sumably because these broods were preyed 
upon by the original brood. 

The number of bluegills taken from 
Fork Lake is shown in table 4+. The origi- 
nal stock was sexually mature and pro- 
duced a brood of young in 1938. Each 
year the bluegills produced a new brood, 
which usually appeared in large numbers 
in the nets during the following season. 
In 1940 some bluegill fry of the year were 
seined for stocking a nearby pond and 
some were trapped in the nets by strands 
of Spirogyra and failed to fall through the 
meshes. While it was readily possible to 
separate the original stock and the 1938 
brood fish from later broods, the range in 
size of the individuals of the 1939, 1940, 
and 1941 broods overlapped so that separa- 
tion of most bluegills into their various 
broods was done on the basis of scale 
studies. The original stock made up 16.5 
per cent by weight of the total catch dur- 
ing the study, the 1938 brood 55.8 per 
cent, the 1939 brood 19.9 per cent, and 
the 1940 brood 7.7 per cent. 

Table 5 gives a summary of the total 
yield of largemouth bass and bluegills 
taken from Fork Lake by netting and an- 
gling during the study. The yield of bass 
(1939-1941) showed a slight rise from 
51 to 58 pounds, but that of bluegills 
dropped from 172 pounds in 1939 to 72 
pounds in 1941. As may be seen from 
tables 1 and 2, the intensity of fishing both 
with nets and angling devices was increased 
with each successive year. The yield for 
the first 4 months of 1942 suggests that, 
if the cropping could have pen continued 
through November, the 1942 yield of blue- 
gills might have been nearly equal to that 
of 1941. 
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Table 3.—Largemouth bass removed from Fork Lake, March—November, 1939, 194 . 
1941; and March—June, 1942. 
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1939 1940 1941 1942 Toray | Gam 

marl h Weigh Weigh Weigh Weigh rom 7 Weight, Jeight, eight, eight, eight,| Tor 
Number Pounds Number Pounds Number Pounds Number Pounds Number Pounds WEIG 

1938* 349 51.0 | 208 52.7 72 39.6 10 17.4 | 639 160.7 | 86.6 
1940, — — 105 a7 23 Tas. 3 1.8 131 10.3 Sam 
1941 91 10.8 Af 3.7 118 14.5 79 

Total 349 SivOuie Sis 53.9 | 186 Set 40 22.9 | 888 | 185.5 | 100.0 

* Original stock. 

Table 4.—Bluegills 
March—June, 1942. 

removed from Fork Lake, March—November, 1939, 1940, 1941; 

1939 1940 1941 1942 Tora, egg 

he h h Weigh Weigh Weight,| T Weight, Weight, eight, eight, eight 
Number Pounds Number Pounds Number "/Pounds Number Pounds ; 

Original 
stock 162 57.0 27 12.2 2 1.4 — —_— 70.6 
1938 773 115.0 | 427 108.0 35 13.3 7 2.7 |1,243 23950" 
1939 5 0.4} 312 25.8 336 51.8 35 7.3 687 85.3 
1940 — — 246 0.3 145 Dae) 193 AAD 584 33.0 
1941 — — — _— 19 0.2 18 0.4 37 0.6 

Total | 940 172.4 |1,012 146.3 537 72,2 253 37.6 |2,742 | 428.5 

Table 5.—Yield of largemouth bass and bluegills from Fork Lake, March-Novemb 
1939, 1940, 1941; and March—June, 1942. 

1939 1940 1941 

SPecIEs ; 
Weight, Weight, Weight 

Number Paene Number pers Number paad as Nuns 

Largemouth 
pass meneeeaes 349 51.0 313 53.9 186 Sel, 40 

Bluegills....... 940 172.4 1,012 146.3 537 TD, 253 

Totals y 1,289 223.4 1,325 200.2 723 129.9 293 

Per acre..... 934 161.9 960 145.1 524 94.1 212 

Dam Failure 

The Fork Lake cropping experiment 
was suddenly terminated by run-off from 
a 4-inch rain that occurred within a few 
hours, early in the morning of July 8, 
1942, when the Fork Lake dam, fig. 3, 
constructed without expert engineering 
assistance and apparently riddled with 
muskrat burrows above the normal water 

level, gave way near the middle, probal 
some time between 10:00 A.M. and no 
Dr. G. P. Hesselschwerdt and I were : 
proaching Fork Lake at about 12:45 P 
and, before we arrived within sight of 

pond, we could hear the roar of water and 
realized the dam had washed out. ~ 
12:45 about two-thirds of the total volu 
of water had poured out through the bre 
Much of the water must have flowed 6 
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with the initial failure of the dam, as the 
corn stalks were flattened in the field be- 
low over a much wider area than the flow 
covered at the time of our arrival. Prob- 
ably any fish that were in the pond area 
immediately adjacent to the break at the 
time it occurred were washed across the 

Fig. 3.—Lower end of Fork Lake, showing the dam. 
held by fencing of wire mesh. This riprapping prevented washing’ from wave action but was 
attractive to burrowing muskrats. 

cornfield and into the stream that winds 
through the valley below. Water con- 
tinued to flow out of the basin until 2:20 
P.M. 

‘At the time of our arrival, we staked 
ashort piece of 1-inch-mesh netting across 
the break in the dam to trap the larger 
fish still within the pond basin. Fifty-four 
bass and 10 large bluegills were taken in 
the net set across the break. All these fish 
made an active attempt to leave the lake 
with the water. Most of the bass held 
back until only about a foot of water re- 
“mained in the basin; then many swam 
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with the outflowing water into the net. 
Bluegills seemed less able to adjust them- 
selves to the situation and most of them 
were stranded in the pond basin. 

When we attempted to collect the 
stranded fish by walking into the pond 
basin, fig. 4+, each of us in turn became 

Riprapping of broken concrete was 

mired in hip-deep silt a few feet from the 
former shore line. Because of the impossi- 
bility of collecting the fish, we made a 
careful count by walking around the shore 
line and listing the bass and bluegills as 
belonging to the various broods on the 
basis of size. As the pond was long and 
relatively narrow, we found it possible to 
walk along each side and count fish lying 
stranded in the strip of bottom from the 
shore line to the trickle of water running 
through the center of the basin. Probably 
some fish had become buried in the soft 
mud, and so escaped being counted. 
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The band of vegetation completely en- 
circling the shore line and filling the upper 
one-fourth of the pond (see map, fig. 5) 
flattened down over the mud when the 
water flowed out of the lake and may have 
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As the last of the water was running out 
of the lake, several small muskrats left 
their burrows and ran around in the mud 
of the pond basin as if lost. Six adult bull- 
frogs crawled around in the mud. Many 

Fig. 4—The basin of Fork Lake at the time of the dam failure, July 8, 1942, The break in 
the dam occurred near the center, supposedly as a result of a heavy rain and muskrat tunneling 
above the normal water line. The bottom of the white exposed portion of the gage board (upper 
left) marks the former water level. 

hidden a few additional large fish. This 
vegetation was covered by hundreds of 
small bass and bluegills that had wriggled 
to the surface of the vegetation mat with 
their dying exertions. We estimated that 
there were at least 10,000 bluegills be- 
tween one-half and 2 inches long, and not 
less than 5,000 bass between 1 and 4 

inches. After the count was completed, 
the bass and bluegills that were captured 
in the seine were taken to the laboratory 
and processed. Table 6 gives an estimate 
of the total number and weight of fish 
observed. The weight amounted to ap- 
proximately 260 pounds. 

Many bullfrog tadpoles, Rana cates- 
beiana Shaw, were also in the vegetation. 

large clams, Anodontia grandis Say, were 
exposed and died after moving a few feet. 

Experience in draining ponds for mak- 
ing fish censuses indicates that, when a 
body of water is rapidly drained, bass swim 
against the current and usually most of 
them remain in the pond until the water 
has been lowered to a certain level, when 
they appear to reverse their behavior and 
attempt to move through the outlet. Blue- 
gills are weaker swimmers and _ conse- 
quently many are washed out with the 
water before the bass begin to appear in 
numbers at the outlet. 

The break in the dam at Fork Lake was 
V-shaped. The initial flow of water was 
large and probably carried away many 

| 
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i 
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| 
| 
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Open Water 
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Open Water 

Vegetation, 1939 

Open Water 

Fig. 5—Outline map of Fork Lake, showing encroachment of the pondweed, Potamogeton 
foliosus Rafinesque, on the pond shallows. In 1939, plants of this species occupied a narrow 
band around the shore of the upper one-third of the pond; in 1940, it spread into water 3 to 4 
feet in depth and encircled the pond shore line; in 1941 and 1942, it filled the shallows up to 
5 or 6 feet in depth, leaving only a little more than one-half of the pond area in open water. 
Open water was always present in the upper forks of the pond because overhanging trees com- 
pletely shaded these pockets. 

more bluegills than bass. What the total 
weight of the population was can be only 
conjectured. The deep, open water in the 
region of the dam was of a type attractive 
to bluegills beyond the size range of bass 
food. Certainly the numbers of fish actu- 
ally observed indicate that the pond con- 
tained a large fish population in spite of 
314 years of heavy cropping with nets, and 
the many small fish inhabiting the vegeta- 
tion indicate a very successful spawn in 
1942. 

Pond Habitat 

No attempt was made to study the 
plankton or the invertebrate or vertebrate 
fauna of Fork Lake other than the fish, 
except when an abnormal abundance of 
some species could not escape observation 
or when plants or animals other than fish 
appeared in the nets. 

The most obvious change in the pond 
habitat during the 414 years it was under 
observation resulted from the spread of a 

Table 6—Fish observed at Fork Lake at the time of the dam failure of July 8, 1942. 

MEASURED AND WEIGHED CouNTED BUT ee OF Tora 
: e : ; BSERVED 

INDIVIDUALLY Not WEIGHED Poniier OPULATION 
Broop 

Total Average Estimated WEEK 
Number | Weight, | Weight, | Number | Weight, | Number P wed > 

Pounds Pounds Pounds SEN 

Largemouth bass 
Gy 34 SORTS i SP els76 32 56.3 66 116.0 
1940. . 4 r G | 15 7 8.1 11 12.8 
1941.. 16 12.6 0.79 16 1205 32 25.1 
1942. -- -- — -— 5,000 15.0 

Total 54 77.0 — 55 76.9 Sih) 168.9 

Bluegills 
PODS ers a 10 | 7] 0.57 20 j Wie, 30 17.0 
1939 and 1940. . _— } as — 278 |, 50.0 278 50.0 
1941 and 1942 — —~ — — ~-- 10,000 25.0 

Tutali':.2. .. 10 eG =Sl i) aye 61.3 | 10,308 | 92.0 
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species of rooted aquatic vegetation, namely 
the fine-leaved pondweed, Potamogeton 
foliosus Rafinesque. Previous to the com- 
plete removal of fish in 1938, the pond 
contained no aquatic vegetation because 
the activities of bottom-rooting fish kept 
the water very turbid. The replacement 
of these fish by largemouth bass and blue- 
gills allowed the silt to settle, and after 
June of 1938 the pond was turbid only 
following heavy rains. The source of silt 
was a clay fill for a road about 150 yards 
above the pond. Most of the rest of the 
drainage basin was in timber and grass. 
The reduced turbidity of the pond was not 
immediately followed by a growth of 
aquatic plants; a few bunches of fine- 
leaved pondweed appeared in the late sum- 
mer of 1938. 

By midsummer of 1939 a dense, narrow 
band of Potamogeton foliosus was grow- 
ing in water from the shore out to a depth 
of 2 feet along the shore line of the upper 

one-third of the pond. In 1940, the fine- 
leaved plant spread into deeper water at 
the upper end of the pond and extended its 
distribution to form a band along the 
entire shore line of the pond—the edge of 
this band farthest from shore extended 
into water between 3 and 4 feet in depth. 
A vegetation map of the pond was made at 
the period of maximum plant growth in 
early August, fig. 5. When the open water 
of the pond was measured with a planim- 
eter on this vegetation map, it was found 
to be slightly more than 0.95 acre, as com- 
pared with an open water area of 1.25 
acres in 1939. The plants in this band of 
vegetation extended to the surface and 
were so thick that it was difficult to row 
a boat through them. 

The following year (1941) the pota- 
mogeton extended its growth into still 
deeper water, fig. 5. The maximum depth 
at which the plants reached the surface 
was 6 feet, and most of the shore band of 
plants extended to depths a little beyond 
5 feet. A measurement of the open water 
as outlined on a vegetation map made July 
28 gave an area of 0.64 acre. 

By the time the 1941 vegetation map 
was made, a circular area of approximately 
10 feet in diameter, at a point near shore 
immediately between the forks of the upper 
end of the lake, had become completely 
denuded of plants. As a heavy growth of 
plants had been present in this location 
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earlier in the summer, the barren area 
was recorded. The water in the barren 
area was clear and it was possible to see 
bottom there. The water depth of this 
area ranged from 1 foot near shore to 3 
feet at the outer edge of the opening. 

The pond was not visited again until 
August 19, 23 days after the vegetation 
was mapped. On this date the Potamoge- 
ton foliosus was completely gone, except 
for a few scattered stalks at the water’s 
edge, and the water was turbid with a 
“bloom” of algae, dphanizomenon flos- 
aquae (Linnaeus), that obscured a Secchi 
disk lowered to 1.2 feet. Whether the 
small open area observed the latter part of 
July represented the beginning of a prog- 
ressive die-off of the potamogeton is not 
known. A few small bunches of Pota- 
mogeton nodosus Poiret growing in shal- 
low water along the south shore seemed to 
be unchanged. This phenomenon of a sud- 
den die-off of P. foliosus in midsummer 
had been observed in one other experi- 
mental pond. In both instances, however, 
it was a “before and after” observation; 
neither pond was observed during the prog- 
ress of the die-off. 

The cause of this sudden die-off is un- 
known and it is believed to be of uncom- 
mon occurrence. Usually, dense mats of 
Potamogeton foliosus remain until late 
September, when they gradually break 
loose from their attachments and float free 
for some time before finally disintegrating. 
The phytoplankton “bloom”’ that followed 
the disappearance of the potamogeton is 
believed to have resulted from the release - 
of plant nutrients into the pond water. 

In 1942, in spite of a late, wet season, 
the fine-leaved pondweed again appeared 
in abundance and by the latter part of June 
had grown to fill the same parts of the pond 
that had been filled the preceding year. 

It is probable that the application of the ~ 
rotenone in June of 1938 killed not only 
the fishes but also the Entomostraca and, 
where excessive concentrations occurred, 
a part of the insect larvae of the littoral — 
zone and the benthos (Smith 1940; Brown 
& Ball 1943). The rapid growth of bass 
fry and bluegills during the summer indi- 
cates that replenishment of small aquatic 
invertebrates must have taken place within 
a very short time. The result of a sudden 
catastrophe, such as rotenone treatment of 

a pond, is often a simplification of the in- 
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vertebrate fauna, some species disappearing 
entirely and other forms disappearing tem- 
porarily but reappearing later in eruptive 
numbers. This reaction is assumed to have 
taken place in 1938 in Fork Lake, particu- 
larly among the smaller invertebrates. 

Fork Lake contained a number of adult 
bullfrogs, Rana catesbeiana, and their tad- 
poles were extremely numerous throughout 
the summer of 1938. The only other year 
in which tadpoles were present in large 
numbers was 1941, although a few could 
be seen at almost any time among the 
aquatic vegetation. 

Crayfish, Cambarus virilis Hagen and 
C. propinquus Girard, must have been 
fairly abundant throughout the period of 
cropping of the pond, as large adults were 
taken often in wing nets. Both snapping, 
Chelydra serpentina (Linnaeus), and 
painted turtles, Chrysemys picta marginata 
(Agassiz), found a way into nets and fre- 
quently were drowned before the nets were 
raised. In some raises the poundage of 
turtles greatly exceeded that of fish. Snap- 
ping turtles removed from the pond in 
1939 were 9 weighing 28.7 pounds; in 
1940, 11 weighing 23.2 pounds; in 1941, 
5 weighing 14.5 pounds; and in 1942, 3 
weighing 7.1 pounds. The painted turtles 
removed in 1939 were 32 weighing 20.3 
pounds; in 1940, 8 weighing 7.6 pounds; 
in 1941, 6 weighing 6.8 pounds; and in 
1942, + weighing 5.3 pounds. Turtles 
found dead in the nets were removed from 
the pond. Some of the live turtles caught 
in nets were removed for laboratory study 
or for table use. Others caught were re- 
leased. 

Vegetation vs. Fish Yield 

At the same time that the annual pound- 
age of fish from Fork Lake went steadily 
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downward from 1939 through 1941, in 
spite of an increased intensity of fishing 
with nets and an increase in man-hours of 
angling, the mat-forming aquatic vegeta- 
tion continued to spread. While other 
factors undoubtedly reduced the yield of 
fish from the pond, I believe that the in- 
creased abundance of plants was the most 
important factor. 

A comparison of the yields of fish with 
the areas of open water is shown in table 
7. The yields of fish are, of course, not 
exactly proportional to the areas of open 
water in the pond. But even though net- 
ting and angling pressures were increased 
during the 3 years, and many other factors 
probably influenced the fish yield. a re- 
markably close parallel existed between 
the fish yields and the open pond acreages, 
table 7. Swingle (1945) investigated a 
pond that became filled with a heavy 
growth of naiad, Najas guadalupensis 
(Sprengel), during years when this plant 
was not shaded out by muddy water. He 
concluded that the rank plant growths 
did not reduce the production of fish but 
did materially reduce the hook-and-line 
yield. Although information on the total 
weight of the fish population of Fork Lake, 
before and after the plants became abun- 
dant, is not available, the evidence pre- 
sented in table 7 and the fact that the 
growth rate of bluegills became slower in 
spite of heavy cropping (see section follow- 
ing) suggest that the production of food 
available to fish in the pond was actually 
reduced by Potamogeton foliosus. 

Growth Rates 

The growing season for Fork Lake fish 
(water temperature above 55 degrees F.) 
was determined to be about 6 months long 
in 1939 (Bennett, Thompson, & Parr 

Table 7.—Yield of fish, fishing effort, and approximate area of open water in Fork Lake, 
1939, 1940, and 1941. 

YIELD AREA OF | Nev-FisHinG ANGLING 
; Open WateER INTENSITY INTENSITY 

YEAR } ie 
; Per Cent | Per Cent |Per Cent of Per Cent 

Pounds of 1939 | Acres of 1939 | Net-Days | 1939 Net- /Man-Hours} of 1939 
| Yield Area Pishing |! Angling 

1939 223.4 100 0 1 25 100 0 92 100.0 | 27.0 100.0 
1940 200.2 89 6 0 95 76 0 182 197-8 S63 134.4 
1941.. 129.9 58 1 0 64 a2 330 358.7 42.3 156.7 
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1940), and probably the growing season 
length varied from this time no more than 
a few weeks in other years. 

These relatively small differences in the 
growing seasons had less influence upon 
fish growth than such factors as available 
food and related competition for food. 

Frequent collections and examinations 
of fish from Fork Lake gave total length 
measurements that were useful in plotting 

TOTAL LENGTH, INCHES 

lected and preserved between late Ju 
and mid-September, 1938. 

The 270 bluegills that were moved t 
Fork Lake from Homewood Lake betwee 
June 11 and 18 were very thin and 
between 5 and 7 inches total length. C 
the basis of the first spring collection 
the following year, these fish may be sai 
to have grown rapidly in 1938; they ave 
aged 7.6 inches in March, 1939. Ma 

Die-off of Rooted Aquatic Plants 

JFMAMJJASONDIJFMAMJJASONDIJVFMAMJJASOND|J FMAMJ JA 

1940 1941 1942 

Fig. 6.—Average rates of growth of 1938, 1940, and 1941 broods of largemouth bass 
Fork Lake. 

average lengths of the various broods, figs. 
6 and 7. Whenever possible, the broods 
of each species were separated by a study 
of scale patterns and counts of annuli. In 
a few cases, where fish were used for stock- 
ing other waters, no scales were taken. 

These fish were assigned to various broods 
on the basis of size. 

The growth of the- 1938 brood bass 
seined from Homewood Lake and stocked 
in Fork Lake on June 23, 1938, was at 
first very rapid. When released these bass 
fry averaged 0.87 inch, and 74 of them 
caught in October, 1938, averaged 6.45 
inches total length (Thompson & Bennett 
1939a). One hundred sixty-one were col- 

of them had increased in weight more thai 
three times. The spawn (1938 brood) 
these bluegills averaged 3.5 inches i 
March, 1939. 

following growth rates of the two spet 
161 bass, 2 adult bluegills, and 34 of 
1938 brood bluegills. Thus, when sys 
atic cropping was begun in 
1939, the original fish population had | 
reduced to a figure that did not 
1,279 bass and 268 bluegills. Throug 
the period of study only 866 bass and 1% 
bluegills of the original stock were recaj 
tured. 
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In 1939, the bass increased in length 
ery little, presumably because so many 
ass were present in the pond that the 
vailable food supply was inadequate for 
heir requirements. Bass collected in 

Original Stock 
av. lengths 

1938 Brood 
av. lengths 

TOTAL LENGTH, INCHES 
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7, which may denote some growth, al- 
though this is largely obscured by a con- 
siderable variation in sizes (and ages) of 
individuals trapped. As male bluegills 
usually average larger than females for 

1939 Brood 
av. lengths pe 

(running av. of 3) oe as 

F 

29 
a Ge 
rod 

R 1940 Brood 
| \ av. lengths 
ne (running av. of 3) 

1941 Brood 
av. lengths 

Fig. 7—Average rates of growth of original stock and the four broods of bluegills spawned 
n Fork Lake, 1938-1941. As males usually average larger than females, the curves represent- 
ng the sexes are separated. Corresponding average lengths of fish of the several broods at 1 
ind at 2 years of age are indicated to show the decrease in growth rate throughout the period 
f sampling. 

March averaged 6 inches. A number of 
‘cannibals’ (Cooper 1937) collected in 
\pril materially raised the average length 
or that month; the average length of bass 
aken in October was only 7 inches, fig. 6. 
Che original bluegills, with an indicated 
werage length of about 7.5 inches by the 
all of 1938, showed a fluctuation in aver- 
ige length of fish caught during 1939, fig. 

any given age, points representing the 
average lengths of males and of females 
in fig. 7 are separated. 

The growth of the 1938 brood bluegills 
was rapid in 1939, fig. 7; fish taken from 

the pond averaged 3.5 inches in March 
and nearly 6.5 inches in October. The 
indicated increase in average size of these 
bluegills between March and April, 1939, 
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may not have been due entirely to growth; 
it is presumed that many of the smaller 
fish of this brood were eaten by bass at 
this time and so were unavailable to influ- 
ence the average lengths of later collec- 
tions. This assumption is substantiated by 
the appearance of annuli on the scales of 
the 1938 brood bluegills. “The annuli ap- 
peared largely between the April and May 
collecting periods (Bennett, Thompson, & 
Parr 1940, fig. 6) and were believed to 
mark the resumption of growth in the 
spring. 

The large number of bass fry used in 
stocking the pond reduced the numbers of 
the 1938 brood bluegills to a point where 
those that escaped capture made excellent 
growth in 1939. Yet the increase in size 
of the bass increased their own food re- 
quirements to such an extent that the 
spawn of the remaining original bluegills 
plus that of the now sexually mature 1938 
brood could not furnish sufficient food for 
the bass. This situation resulted partly 
because bass raided the bluegill nests and 
ate the newly hatched fry before they at- 
tained a substantial size. Thus, in 1939, 
growth conditions in Fork Lake were 
favorable for bluegills too large for bass 
to eat (above 3.5 inches in length) but 
were unfavorable for bass. 

Similar conditions obtained in the early 
part of the 1940 growing season, although 
the number of bass had been reduced by 
349, more than half (162 of 268) of the 
original bluegills had been taken, and 773 
of an unknown number of 1938 brood 
bluegills had been netted and removed in 
1939. The bass showed little growth in 
the first 3 collecting months. After the 
advent of the 1940 spawning season, when 
both young bass and young bluegills were 
available for food, the average lengths in 
the 1938 brood bass collections increased 
from about 7 to 10 inches. 

Bluegills of the original stock and the 
1938 brood continued to grow at a satis- 
factory rate in 1940. The number of the 
original stock taken was small (27) and 
lengths varied as in 1939. Bluegills of the 
1938 brood, which averaged about 6.5 
inches at the beginning of the 1940 grow- 
ing season, averaged about 7.4 inches by 
November. Four hundred twenty-seven 
of the 1938 brood were taken in 1940 and, 
as in 1939, this brood made up the bulk 
of the bluegill crop. A few 1939 brood 
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bluegills were taken in October, 1939; 
they appeared again in nets in May and 
June, 1940, and were present in all later 
collections. The average size of the mem- 
bers of this brood in collections did not 
increase during the season. This lack of 
size increase was due probably to net 
selectivity; that is, the collections of early 
months contained only the larger fish of 
this brood. Two hundred forty-six blue- 
gill fry of the 1940 brood were taken dur- 
ing the summer and most of these were 
used to stock other ponds. 

By March, 1941, 718 of the 1,440 
original stock of bass had been recaptured ; 
many more had probably been lost through 
cannibalism and other causes. The re- 
maining bass made little growth during the 
spring and early summer months of 1941. 

The 1940 brood bass, the first brood 
spawned in the pond, appeared in the 
November collection of that year; the 
average length of 8 of these was 4.0 inches 
as compared with an average length of 
6.45 inches for 74 of the 1938 brood bass 
at the end of their first season of growth. 
Few of the 1940 brood bass were taken 
until the latter part of July, 1941, when 
those collected averaged 7.2 inches in 
length. The plant die-off early in August 
left small bass and small bluegills with- 
out the protection of the mats of vegeta- 
tion. In the next 3 months, August 
through October, the increase in average 
lengths of bass collected indicated that 
individuals of all broods made remarkable 
growth. In the collections, the 1938 brood 
bass averaged less than 10.5 inches in June 
and 13.0 inches in October; the 1940 
brood, 7.0 in June and 10.5 inches in 
October; and the 1941. brood (spawned 
that season) nearly 6.5 inches in October. 

By 1941 the original and the 1938 
brood bluegills were becoming scarce. 
Only 2 of the original and 35 of the 1938” 
brood bluegills were taken in that year. 
Bluegills of the 1939 brood, which made 
up the bulk of the 1941 bluegill catch,” 
were less numerous and averaged so much 
smaller in size than the 1938 brood when 
of comparable age that the total weight 
of the 1941 bluegill crop was less than 
half of that of the 1940 crop, table 5. 
The 1939 brood bluegills collected aver- 
aged about 4.8 inches in March of 1941 
and 6.3 inches at the end of the growing 
season. 
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The sizes of individuals in the collec- 
tions of 1940 brood bluegills in 1941 
varied over a large range, and the growth 
curve as plotted in fig. 7 shows a continu- 
ous decrease in average length from a high 
in June to a low in November. This de- 
crease was due in part to the selectivity of 
nets; early in the season the nets held only 
the largest members of the brood, which 
were few in number, while later the more 
numerous smaller members had grown 
large enough to be held by 1-inch mesh. 
The average length of these second-year 
fish in June was 4.7 and in October— 
November 3.8 inches. Although 145 of 
these fish were taken in 1941, their com- 
bined weight was only 5.5 pounds. 

The average sizes of bluegills taken 
during and after the plant die-off of 
August, 1941, showed no increase compa- 
rable to that found in bass, and it must be 
assumed, therefore, that no comparable im- 
provement in bluegill food supply resulted 
from the “bloom” of algae that followed 
the potamogeton die-off. 

Relatively few bass were taken in the 
March—June collecting period of 1942 
but, of the fish collected after the wash- 
out, 34 bass of the original stock averaged 
14.2 inches and 1.76 pounds at 4 years; 
4+ of the 1940 brood, 12 inches and 1.17 
pounds at 2 years; and 16 of the 1941 
brood, 10 inches and 0.79 pound at 1 year. 
‘The large size of the bass of the 1940 and 
1941 broods was due largely to growth 
made during the plant die-off period of 
1941. 

Four broods of bluegills were repre- 
sented in the 1942 collections: 7 bluegills 
of the 1938 brood averaged 8.0 inches at 
4+ years; 35 of the 1939 brood, about 6.6 
inches at 3 years; 193 of the 1940 brood, 
about 5.5 inches at 2 years; and 18 of the 
1941 brood, about 3.5 inches at 1 year. 
Bluegill growth was consistently poorer 
with each successive year, fig. 7, in spite 
of heavy cropping. This slow growth rate 
is believed to have resulted from a reduc- 
tion in the available food supply associated 
with the spread of the plant, Potamogeton 
foliosus. 

Condition and Growth 

Condition, or relative plumpness, of fish 
is a measurement of some value in pond 
management. A high average condition 
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usually indicates an abundance of available 
food in relation to the number of fish 
present, and a low average condition de- 
notes slow growth and undue food com- 
petition. 

The index figure indicating condition of 
bass and bluegills, as calculated by any of 
several recognized formulas, increases with 
an increase in the length of the fish even 
for fish apparently of the same relative 
plumpness. The form of both bass and 
bluegills changes somewhat throughout 
their length range. 

In this manuscript the Index of Condi- 
tion formula (Thompson & Bennett 
1939) has been used: 

Index of Condition = wee a : 

W represents weight to the nearest hun- 
dredth pound, and L represents total 
length to the nearest tenth inch. 
When this formula is used on lengths 

and weights of bass within the length range 
of 5 to 15 inches, an Index of Condition 
figure of 3.5 to +.5 denotes a fish in poor 
flesh; 4.6 to 5.5, one of about average or 
normal plumpness; and 5.6 to 6.5, a very 
fat fish. 

In bluegills, the increase in index figure 
with increasing size is more pronounced 
than in bass, but in fish of 5 to 8 inches 
an Index of Condition figure of 7.0 or 
below denotes a fish in poor flesh; 7.1 to 
8.0, one of normal or average plumpness ; 
and above 8.0, one of unusual plumpness. 

The condition curve for 1938 bass in 
1939, plotted in fig. 8, shows that fish of 
this brood were within the range of nor- 
mal condition during April, May, and 
June, then dropped into the thin classifica- 
tion, and remained there until July, 1940. 
This period coincides with the period of 
very small length increase (March, 1939— 
June, 1940) cited above in the discussion 
of growth. After the bass and bluegills 
had spawned in 1940, bass of the 1938 
brood began to grow, and their condition 
curve rose gradually to 5.0 and slightly 
above. These bass remained within the 
range of normal plumpness until the 
period of vegetation die-off and “bloom,” 
when they became very fat and their condi- 
tion curve rose rapidly to 6.15. A drop 
to normal followed, but in 1942 the condi- 
tion curve of the 1938 brood again rose 
above 6.0. The spectacular rise in the con- 
dition curve of bass of the 1938 brood dur- 
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Fig. 8.—Average Indexes of Condition of the 1938, 1940, and 1941 broods of bass in Fork 
Lake, 1939-1942. An Index of Condition of 3.5 to 4.5 denotes a fish in poor flesh; 4.6 to 5.5, 
about average or normal; and 5.6 to 6.5, very fat. 

ing the “bloom” of 1941 is paralleled by Bass of the 1941 brood appeared in the 
a similar rise for bass of the 1940 brood, catch about the time of the “bloom” and 
and in each brood the rise is followed by a showed less influence from it. However, © 
drop in the late fall and early spring fol- these bass were much smaller than the ~ 
lowing and a rise with the last collections members of the other broods, and their 
of 1942. Index of Condition of 5.10 is considered | 
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Fig. 9.—Average Indexes of Condition of the several broods of bluegills spawned in Fork 
Lake, 1938-1941, arranged to show average condition of these fish at comparable ages. The | 
condition cycle of bluegills in Fork Lake is characterized by a high in May and a low in | 
November. Bluegills with a condition factor of 7.0 or below are thin; those with a factor of: 
7.1 to 8.0 are normal or average; and those above 8.0 are unusually plump. | 
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high. The early spring collections of 1942 
showed a marked drop in Index of Condi- 
tion of the 1941 brood, but improvement 
to 5.77 in early July. 

As bluegills showed no increase in 
length or improvement in condition coin- 
ciding with the 1941 plant die-off, condi- 
tion curves for bluegills are plotted to 
show comparable conditions of the several 
broods of bluegills at comparable ages, 
fig. 9. Throughout the period of study 
(except for the first few months when the 
fish were very small) the average condi- 
tion for the 1938 brood bluegills was high- 
est in early summer, but the curve re- 
mained always above 8.0, indicating that 
the fish were unusually plump. Other 
broods showed a rise in condition during 
the spring months to a point above 8.0, 
followed by a severe drop in or after July 
to a low in November. The drop was 
much more pronounced in the 1939 and 
1940 broods than in that of 1938. A reg- 
ular cycle of condition, probably influenced 
by spawning, seems to be characteristic of 
this species. The cycle reaches a high in 
early summer and a low in late fall. The 
fluctuations in the bluegill cycle must be 
considered when judging the condition of 
bluegills from a selected body of water 
on the basis of a single collection. 

Scale Analysis 

Annual rings, or annuli, that appear on 
fish scales are used frequently by aquatic 
technicians to determine age of fish. The 
validity of this practice has been tested for 
only a few species, although fisheries biolo- 
gists, including the author, have applied 
the practice of “scale reading’? to many 
species of fresh-water fishes. 

This study of bass and bluegills in Fork 
Lake gave a good opportunity to determine 
the validity of the scale method of age 
determination in these species, particularly 
in the original bass stocked as fry in 1938 
and in the 1938 brood bluegills. As the 
original bass fry did not become sexually 
mature in 1939, no new brood of bass ap- 
peared until June, 1940, so that through- 
out the period of study the original bass 
could be separated from the 1940 and 1941 
broods on the basis of size. The 1938 
brood bluegills grew rapidly during their 
first 2 years (1938-1939) in the pond; 
this rapid growth, and the fact that body 
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length, weight increases, and scale growth 
were followed from month to month 
throughout the growing seasons of 1939, 
1940, 1941, and a part of 1942, gave as- 
surance as to the correct identification of 
this brood in all collections. 

In a previous study of the scales of Fork 
Lake bass and bluegills collected in 1939 
(Bennett, Thompson, & Parr 1940), the 
annuli were found to appear on the scales 
at about the time growth was resumed fol- 
lowing a period of dormancy (winter). 
The length of the period during which 
individual fish of a given brood were in 
the process of forming annuli seemed to 
depend upon the amount of food available 
for that species of fish within the brood 
size range at the beginning of the growing 
season. If acceptable food was abundant, 
the beginning of growth was controlled by 
the temperature of the warming water, 
and most of the fish began to grow at about 
the same time. ‘The appearance of the 
annulus, being dependent upon the addi- 
tion of concentric ridges of new material 
(circuli) on the scale margins, was closely 
associated with a length increase of the fish 
body. If acceptable food was relatively 
scarce at a time when temperature condi- 
tions were favorable for rapid growth, the 
beginning of body growth within a brood 
of fish was delayed until the individual 
members were able to ingest a quantity of 
food in excess of body maintenance require- 
ments, and annulus formation was pro- 
longed over a much greater period than 
when food was abundant. There is no 
evidence to indicate that the annuli on the 
scales of warm-water fishes are more than 
visible marks produced by alternate periods 
of scale growth and growth stoppage. 
While the cessation of body growth and 
scale growth of fishes in winter is the 
result of low water temperatures which 
reduce the rate of metabolism, conditions 
might occur during the growing season 
(summer) which would stop growth, and, 
if growth were resumed later, produce 
false annuli. 

False annuli, which appeared on the 
scales of both the 1938 brood bass (original 
stock) and 1938 brood bluegills in mid- 
summer of 1939, were quite common 

(Bennett, Thompson, & Parr 1940). 
While these marks were indistinct on the 
scales of many fish, on others they were 
very definite and were indistinguishable 
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from true annuli formed earlier in the 
season. The identification of these clear 
marks as false annuli aroused questions as 
to the validity of the scale method of age 
determination. Therefore, it was impor- 
tant to determine the percentage of clear 
false annuli among the broods of bass and 
bluegills in Fork Lake. In the 1938 brood 
bluegills taken in 1939, 10.0 per cent had 
clear false annuli, formed in midsummer, 
that were in no way distinguishable from 
a true annulus. The false mark was in 
each case laid down outside of the first 
annulus (in the second summer of life). 
In the collections of 1940, 11.3 per cent 
of 329 fish of this brood (1938) showed 
a clear false annulus in the same position 
as those found in 1939, although in fish 
collected after May, when the 1940 annu- 
lus had formed, the false annulus lay be- 
tween the first and second true annuli. In 
the collections of 1941, 5 of 35 fish (14.3 
per cent) of the 1938 brood showed a clear 
false annulus in the same position. Thus, 
throughout the period of study, from 10.0 
to 14.3 per cent of the 1938 brood blue- 
gills collected each year showed a clear 
false annulus that formed during the sum- 
mer of 1939 (outside the first true annu- 
lus). This false annulus was in no way 
distinguishable from the true annuli. 

The scales of the 1938 brood bluegills 
were carefully checked for the presence of 
clear false annuli, other than those formed 
during the summer of 1939. Only 12 were 
found on fish collected in 1940 and later. 
These 12, located outside the second true 
annulus, appeared on the scales during the 
summer of 1940. 

The 1939 and 1940 brood bluegills 
grew less rapidly than the 1938 brood and, 
while the exact identification of members 
of these broods is less certain than of mem- 
bers of the 1938 brood, monthly collections 
failed to show clear false annuli with any 
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degree of frequency. Table 8 gives th 
percentages of clear false annuli on the 
scales of 1939 and 1940 brood bluegills. 

Clear false annuli were common om 
largemouth bass scales. About 6 per cent 
of the 1938 brood bass caught in 1939 
showed a false annulus that might be con- 
fused with true annuli. In the 1940 col- t 
lections of 1938 brood bass, 15.3 per cent 
of the fish showed a false annulus outside 
the first true annulus (false annuli formal 
in the summer of 1939). In the ioe 
and 1942 collections of the same brood 
bass, false annuli were found on the scales” 
of 6.9 per cent and 4.5 per cent, recpea 
tively. No distinct false annuli were found 
in the 1938 brood bass other than thos 
that were formed during the summer 
1939, located between the first and second 
true gacanlll No clear false annuli we 
present on the scales of either the 1940 ‘ 
or 1941 brood bass. is 

Other abnormalities associated with thee 
scales of 1938 brood bass were found it 
this scale study. Some 1938 brood bass i 
not grow at all in 1939 and on the scales 
of these fish (three in number) the 1940. 
annulus replaced the annulus that shou - 
have appeared in the summer of 1939. 
Thus, these fish showed one less annul 
than should have been present. a 

In nine other bass of the 1938 brood, 
the increase in length was very small iit 
1939, This small growth was reflected = 
the scales in an addition of only three 
four circuli outside the 1939 annulus an 
these in only the anterior field of the scale. 
When the 1940 annulus formed, the nua 
space between it and the 1939 annulus 
consisted of the few circuli in the anterige 
field, and the two rings coincided in o 
lateral and posterior fields of the sc 
Thus, a confusing partly double ring was 
formed, which probably would ordinarily’ 
be interpreted by a scale reader as a sin le 

ey 
Table 8.—Percentage of clear false annuli observed on the scales of 1939 and 1940 brood 

bluegills in 1940, 1941, and 1942. 
sit 

1940 1941 1942 

BROOD IN mn be | Number Per Cent | Number | Number | Per Cent | Number | Number | Per Cent » 
of — |with False|with False of with False|with False of with False|with False 

Fish Annuli Annuli Fish Annuli | Annuli Fish Annuli | Annuli » 
ce aes Ibe {es ae 

1939. 312 6 1.9 336 8 2.4 35 0 oe 
1940 129 1 0.8 194 4 Ei 
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annulus. In the scales of two other fish 
of this brood, the 1939 and 1940 annuli 
were entirely distinct, but so close together 
as to throw suspicion on their validity. 
None of these abnormalities was accom- 
panied by serious scale erosion and none 
was found on the scales of 1940 and 1941 
brood bass. 

Most of the annulus abnormalities given 
above—false annuli, skipped annuli, over- 
lapping annuli, and close spacing of annuli 
—were associated with the 1938 broods of 
bass and bluegills, and most of the abnor- 
malities were laid down on the scales dur- 
ing the growing season of 1939. 

During this period (1939), the 1938 
brood bluegills were growing rapidly and 
the 1938 brood bass very slowly (see pre- 
ceding section on growth). Later broods 
ot bluegills were subjected to more com- 
petition for food (growth was less rapid) 
and later broods of bass were subjected 
to less food competition. Therefore, I am 
inclined to follow the theory that scale 
abnormalities as related to annulus forma- 
tion are more common in fish growing 
at an abnormally rapid rate, or at an ab- 
normally slow rate, than in those subjected 
to moderate food competition, resulting in 
“average” growth. 

Some information on the way false an- 
nuli may arise on the scales of ‘‘wild”’ fish 
was gained through experiments in feed- 
ing fishes confined in aquariums. Bruno 
von Limbach (unpublished experiments at 
Urbana) attempted to feed individual 

bluegills (one fish to an aquarium) on a 
heavy diet of earthworms (8 to 10 per 
cent of body weight per day). These fish 
fed well and gained rapidly for a few 
weeks. Then for no apparent reason they 
went “off feed” and refused to eat their 
quota of worms. In some individuals, this 
condition persisted for several months, dur- 
ing which they continued to eat only 
enough to maintain their body weight. In 
others, heavy feeding was resumed after 
a “rest’’ of 1 or several weeks. In the 
latter fish, the periods of self-imposed 
Starvation, followed by a resumption of 
feeding, produced false annuli on the 
scales. It cannot, of course, be proved that 
“wild” fish go “off feed” when food is 
abundant, but the possibility is worth con- 
sidering. 

In other experiments in which bluegills 
were forced to alternate between periods 
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of feeding and starvation, clear false an- 
nuli were produced on the scales if the 
starvation period between two 4-week 
periods of feeding was 3 or more weeks in 
length. Lesser periods of starvation pro- 
duced inconspicuous false rings. It is con- 
ceivable that, under conditions of crowd- 
ing in natural or artificial waters, indi- 
vidual fish might go practically without 
food for as long as several weeks, later to 
be supplied with comparatively large 
quantities of food from a hatch of aquatic 
insects or a spawn of young fish. 

Skipped annuli, partly double annuli, 
and close spacing of annuli are easily ex- 
plained as resulting from degrees of starva- 
tion extending throughout an entire grow- 
ing season. 

Spawning and Young Fish 

No nests of largemouth bass were ob- 
served in Fork Lake during the period 
covered by this report. At the time of the 
dam failure, after all the water had 
drained from the pond basin, several 
craters were noted that may have been 
made by nesting bass in the spring of 1942. 
The nests of bluegills could be observed at 
almost any time during any summer and 
Were most numerous in shallow water 
along the north shore of the pond near the 
spillway and on a submerged dome of 
earth at the east end between the forks. 
Nest-guarding males were nearly always 
present in these areas, where the nests of 5 
to 10 inches in diameter were only a few 
inches apart, but more males were counted 
at the onset of the spawning season in May 
or early June than at any other period. 
Nesting males were least numerous on the 
spawning grounds from mid-June until the 
latter part of July. Later, the number 
of nest-guarding males increased. 

In 1939, young bluegills were scarce, 
although bluegill nests were in use 
throughout the summer. The 1938 brood 
bass (stocked as fry) were then 6 to 10 
inches long and on a number of occasions 
were observed to enter bluegill nests and 
feed upon bluegill fry in the yolk sac 
stage. No young bass were observed in 
1939. 
On May 27, 1940, 15 bluegill nests 

were counted in the spillway spawning 
grounds, fig. 10, and several thousand fry 
were schooling near these nests. The bass 
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fry stocked in 1938 became sexually mature 
in 1940 and, on June 3 of that year, 11 
schools of fry were counted. Throughout 
the summer both young bluegills and young 

counted, each containing several thousand 
fish. On July 19, schools of small fish— 
both bass and bluegills—were everywhere — 
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20, five large schools of bass fry were 

i 
- % . ’ ‘ . * t 

Fig. 10—A group of bluegill nests near the spillway of Fork Lake. These nests were 
exposed by low water levels during August, 1940. : aa 

' 

along the edge of the pond in the fine- 
leaved potamogeton. When nests were 
raised on September 24, small bluegills” 
and bass dropped through the meshes; 
most of the bass were less than 3 inches — 
long and the bluegills less than 2 inches. 
Their numbers seemed scarcely less than 
in July, although all rooted submerged 
vegetation had disappeared in early 
August. 45 

In 1942, the spawning season was un-— 
usually late, due to a cold, wet spring, and — 
neither young bass nor young bluegills” 
were seen as late as May 26. The first 
schools of bass were observed on June 2; 

bass could be seen amidst the submerged 
vegetation. 

The 1940 broods of bass and bluegills 
made poor growth in their first year, and 
many small bluegills were in evidence in 
the early spring of 1941. When nets 
were lifted on March 22, 1941, ‘“‘showers”’ 
of small bluegills “rained” through the 
meshes and fell back into the pond. On 
April 15, 76 small bluegills were trapped, 
as a net was lifted, by a mat of Spirogyra. 
These fish averaged 1.48 inches long; the 
largest were 2.0 inches. 

Nineteen bluegill nests containing eggs 
were seen on May 6, 1941, and, on May 
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on this date 17 bluegill nests were found 
to contain eggs, but no bluegill fry were 
then in evidence. Throughout June the 

young of both species were again very 
numerous. 

Each year of the Fork Lake study, with 
the exception of 1938 and 1939 when no 
mature bass were present, large numbers 
of young bass and bluegills were to be 
found in the pond. A minnow seine haul 
along the shore any time after June would 
have taken large numbers of both species. 

Swingle (1945) recommended minnow 
seining in ponds as a method of testing 
the “balance” of a bass-bluegill population. 
The presence of the young of both species 
in such seine hauls was said to indicate 
that the fish population of the pond was in 
“balance” and the pond should produce 
good fishing. While the adult bass and 
bluegills in Fork Lake produced a success- 
ful spawn each year (1940-1942), this 
spawn production bore little relationship 
to the annual fish yield, average sizes of 
adult fish in the pond, or the catch of fish 
per man-hour. 

It indicated, however, that the adult 
population of fish was not crowded to the 
extent that reproduction in either species 
was curtailed. 

Sexual Cycle 

In the process of determining by dissec- 
tion the sex of largemouth bass and blue- 
gills from Fork Lake, it was noted that 
changes in the appearance of the ovaries 
and testes occurred that could be readily 
identified. In immature fish of both spe- 
cies, the sex was easily told, although the 
sex organs were often very small. In these 
fish, the ovaries were spindle shaped and 
granular, while the testes were almost 
threadlike. In late fall and early spring 
the gonads of the larger adult fish re- 
sembled those of the smaller immature 
fish, except that they were larger. As the 
‘spring advanced, the gonads of mature 
fish began to swell and change in shape 
and color, until in May these organs 
reached a maximum size, and soon after 
the reproductive products were ready for 
deposition. At this stage the ripe males 
would give off milt when gently pressed 
in the lower abdomen and females would 
pass eggs that were translucent, yellow, 
and sticky. After the spawning period, the 
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ovaries and testes appeared smaller and 
flabby, and pink or red with blood. In the 
fall the gonads again would assume an 
immature appearance. 

In order to identify these changes with 
time in both species, a brief description of 
the stages was formulated. The classifica- 
tion given below was published in a previ- 
ous Fork Lake report (Bennett; Thomp- 
son, & Parr 1940) : 

Immature. ‘Testes slender, translucent 
cords ; ovaries small, translucent, and gray- 
ish pink. 

Poorly developed. ‘Testes slightly en- 
larged, opaque, and white; ovaries some- 
what enlarged, opaque, pale yellow, and 
developing eggs with a granular appear- 
ance. 

Enlarged. ‘Vestes greatly enlarged, flat- 
tened, with wavy edges, opaque, and 
white; ovaries greatly enlarged, oval with 
large, distinct, solid, opaque, yellow eggs. 

Spawning condition. Testes as above, 
but giving off milt when gently pressed ; 
ovaries as above, but turgid, giving off eggs 
when gently pressed. Eggs semiliquid, 
translucent, yellow, and sticky. 

Partly spent. Testes (after May) same 
as next above but less swollen; ovaries 
smaller, but very similar to conditions de- 
scribed as enlarged. 

Completely spent. “Testes small and 
pinkish; ovaries flabby at first, contracted 
later, pinkish, with granular appearance. 

The divisions of this classification, while 
intergrading from one to another, were 
distinct enough for practical use. How- 
ever, it was unknown what these stages 
represented microscopically and whether 
the classification was valid on a histologi- 
cal basis. 

In order to determine the validity of 
the above classification and to answer other 
questions associated with reproduction in 
Fork Lake bass and bluegills, a histological 
study was begun in 1940 by Dr. Marian 
F. James (1946). From March, 1940, 
until July, 1942, gonads of 742 bluegills 
and 218 bass were removed from Fork 
Lake fish (samples every month except 
December, January, and February) and 
turned over to Dr. James for study. Sup- 
plementary gonads from bass of known 
ages were obtained from Ridge Lake near 
Charleston in east-central Illinois and 
from Lake Glendale near Robbs in south- 
ern Illinois. 
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A histological study of these gonads 
shows a well-founded basis for the macro- 
scopic classification in both bass and blue- 
gills. None of the larger 1-year-old bass 
from Fork Lake or Lake Glendale was 
sexually mature, and, although a few of 
the larger male bass that were hatched.in 
Ridge Lake in May, 1941, developed small 
numbers of sperms in May, 1942, none 
of the female bass produced mature eggs. 
Many of these yearling bass were more 
than 10 inches in length and w eighed 0.5 
to 0.6 pound. 

The larger and medium-sized 1-year- 
old bluegills from Fork Lake produced 
mature eggs or sperms, but those less than 
2 inches long collected during the spawn- 
ing season contained only small oocytes, 
indicating that they were sexually imma- 
ture. 

The time schedule of the sexual cycle 
of bluegills in 1940 was essentially the 
same as in 1939. Gonads of about 90 per 
cent of the bluegills examined were 
“poorly developed” in the period March 
14-25; some were classified thus as late 
as August 19-22. “Enlarged” gonads 
were collected from April 12 to July 23; 
the higher percentages were in April, May, 
and June. Gonads in “spawning condi- 
tion” first appeared May 20 and were pres- 
ent in the August 19-22 ccllections but 
not later. ‘‘Partly spent” testes first ap- 
peared June 13-19, and “partly spent” 
ovaries, July 17-23; no partly spent 
ovaries or testes appeared after September. 
Four per cent of the testes were ‘“‘com- 
pletely spent” June 13-19; only 58 per 
cent of the testes and 80 per cent of the 
ovaries were completely spent September 
17-24. Gonads of all bluegills collected 
during the latter part of October and 
early November were completely spent and 
were in advanced reorganization stages 
(spermatogonia and small oocytes). Each 
year during the reorganization period, 
which followed after the completion of 
spawning, the spermatogonial cells and 
oocytes that became the spermatozoa and 
eggs for the next season were differenti- 
ated. 

The timing of the sexual cycle in bass 
was a little in advance of that of bluegills. 
In the March 14~20 collecting period, 100 
per cent of the gonads of 2-year-old bass 
were in the “enlarged” stage. In the May 
6-26 collections, 27 per cent of the testes 
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were in “‘spawning condition,” and 73 per 
cent were “partly spent,” while 67 per cent 
of the ovaries were “enlarged,” 25 per cent 
in “spawning condition,” and 8 per cent 
“partly spent.” No sexually mature bass” 
were taken in June or July, but those taken” 
in August or later contained reorganized 
gonads. ; 

These studies indicate an intermittent 
spawning season for bluegills, in 1940 © 
beginning the latter part of May and last- 
ing through September. The bass spawn- 
ing season was confined to May, beginning — 
probably a little earlier than that of the 
bluegills. Field observers often recorded 
schools of young bass in Fork Lake by the 
time the bluegills were guarding eggs. 
In both species the males appeared to come 
into spawning condition a little before the - 
females. a 

The histological study of James (1946) 
offers conclusive evidence that in Illinois 
bluegills mature at 1 year and bass at 2 
years; some of the larger bass males pro- 
duced a few sperms as yearlings. In the 
South, according to Swingle & Smith 
(1943), bluegills may reproduce at + 
months under unusually favorable condi- 
tions, but normally not until 1 year of age; 
bass commonly reproduce at 10 to 12 
months unless stunted. These differences 
in the ages at which the two species reach 
sexual maturity in the North and in the 
South must be considered in stocking new 
ponds with bass and bluegill fry. 

Foods 

Stomachs for food analysis were col- 
lected from Fork Lake bass and bluegills 
during 1939, 1940, and 1941. In 1941, 
the collections of bluegill stomachs were 
discontinued after May, but those of bass 
were continued throughout that season. 
The numbers of fish stomachs containing 
food taken through the months of collect- 
ing during these years were as follows: 
bluegills, 671 in 1939, 504 in 1940, 108 
in March, April, and May, 1941; bass, 
299 in 1939, 175 in 1940, 121 in 1941. 
As the stomachs were removed from the 
fish, each stomach was given an accession 
number and preserved in alcohol. Cor- 
responding accession numbers on the scale 
envelopes made it possible to relate th 
stomachs to fish of known ages, lengths, 
and weights. Methods of determining 
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volume of stomach contents were those 
described in a previous Fork Lake report 
(Bennett, Thompson, & Parr 1940). 

Although, in the years of this study the 
‘most pronounced change in the pond en- 
Vironment was caused by the gradual 
spread of Potamogeton foliosus, other less 
obvious changes may have affected the 
relative abundance of fish foods during the 
period of this study. No quantitative 
samples of aquatic invertebrates were 
made, and therefore changes in abundance 
of these animals were unrecorded except 
as indicated by field observations and 
stomach analyses. 

Fluctuations in the numerical abundance 
in individual broods of bass and bluegills 
in Fork Lake probably affected the degree 
of food competition at various times during 
the 314 years of study. The degree of 
competition for a “‘staple’”’ food often de- 
termines whether an individual fish is able 
to select this in preference to some less 
satisfactory substitute. Two species of fish 
that compete but little for food in a favor- 
able aquatic environment may, under 
crowded conditions, be forced to change 
their normal feeding habits and become 
highly competitive. 

In 1938, after the pond was restocked 
with adult bluegills and bass fry, there was 
apparently little competition for food, as 
indicated by the growth of the stocked fish 
and the 1938 spawn of the bluegills. 

It is likely that in March, April, and 
May of 1939 some of the smaller bluegills 
of the 1938 brood were still available for 
bass food, although bass stomachs collected 
in March did not contain any fish (Ben- 
nett, Thompson, & Parr 1940). Small 
bluegills were observed in the fall of 1938. 
Also, the increase from March to April, 
1939, in the average lengths of 1938 brood 
bluegills collected, fig. 7, hardly can be 
explained as growth, because of low water 
temperatures at that period; rather this 
length increase in the collections suggests 
the elimination of the smaller individuals 
of the brood. In March, bass stomach con- 
tents consisted of 80 per cent water boat- 
men and back swimmers, 4 per cent 
aquatic beetle larvae, 15 per cent terres- 
trial insects, and 1 per cent insect frag- 
ments. In April, fish and crayfish made 
up a total of 37 per cent of the diet, Ento- 
mostraca—largely Daphnia—25 per cent, 
and water boatmen, back swimmers, aqua- 
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tic beetle larvae, and insect fragments the 
remaining 38 per cent. In May, fish and 
crayfish constituted 18.2 per cent of the 
diet. Other items, in addition to a trace 
of snails and coarse aquatic plants, con- 
sisted of insects, of which more than 25 
per cent were adults—mostly dragonflies, 
damselflies, and midges. The extensive use 
of insects during this period indicates a 
scarcity of fish and crayfish of sizes that 
could be handled by 6-inch bass. 

During the spring period of 1939, the 
bluegills of the original stock and the 1938 
brood fed heavily on Cladocera, midge 
larvae, and snails; other aquatic insects 
were somewhat less important in the diet. 
Competition between bass and_bluegills 
for any single group of insects was not 
obvious, but bass made wide use of the 
varieties of insects available. The nest 
robbing activities of bass on the bluegill 
spawning ground, mentioned previously, 
indicate the extent of the shortage of bass 
foods. In the collections of July, 1939, 

very small bluegills made up 51.4 per cent 
of the bass diet, but the figure dropped to 
less than 30 per cent in August and Sep- 
tember and less than 10 per cent in Octo- 
ber. Both bass and bluegills depended 
upon aquatic insects (mostly larval) dur- 
ing the latter part of the 1939 collecting 
season—feeding most heavily on Diptera 
larvae and water boatmen. 

In 1939 the competition for insects be- 
tween these two species of fish had no 
appreciable effect upon the growth rate of 
either the original or 1938 brood bluegills, 
fig. 7. Cladocera and midge larvae were 
more or less staple foods for the small- 
mouthed bluegills, but apparently Cladoc- 
era and aquatic insects were not conducive 
to rapid growth in bass. 

In 1940, when aquatic vegetation be- 
gan to appear in Fork Lake in abundance, 
stomach collections taken from March 
through June were largely from bass and 
bluegills of the 1938 broods, table 9. In 
March and April, both species fed largely 
on midge larvae, and the quantity of fish 
and crayfish in bass stomachs was insignifi- 
cant. In May only one bass stomach was 
obtained and it contained 95 per cent 
crayfish. Contents of the bluegill stomachs 
collected in May consisted of Daphnia (50 
per cent of the total), insects, and a few 
miscellaneous items; Diptera larvae consti- 
tuted nearly 21 per cent of the total. 
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December, 1948 

The large spawn of both bass and blue- 
gills in late May and early June, 1940, 
probably improved the food situation for 
bass, although the heavy stand of aquatic 
Vegetation offered excellent protection for 
young fish. The growth curve for 1938 
brood bass indicates that most of the length 
increase occurred after June, fig. 6. In 
contrast to the spring diet of bass, which 
was largely insects, the late summer and 
fall diet consisted of more than 70 per 
cent fish, many of which were young bass. 
Other items of importance were crayfish, 
snails, and miscellaneous aquatic insect 
larvae. Diptera larvae were commonly 
found in the stomachs of bluegills of all 
sizes throughout 1940, and entomostra- 
cans were important from March through 
May and in October and November, Ex- 
cept that smaller numbers of Corixa and 
Notonecta were taken in 1940 than in 
1939, bluegill foods were essentially the 
same in the 2 years. The 1939 brood blue- 
gills grew less rapidly in 1940 than the 
1938 brood when of comparable age (dur- 
ing 1939), fig. 7. 

At the beginning of 1941, Fork Lake 
contained two broods of bass (1938 and 
1940) and three broods of bluegills (1938, 
1939, and 1940), as well as the few re- 
maining original adult bluegills. No bass 
Stomachs were taken in March, but, in 
April, 9 of the total of 15 original stock 
bass collected (1938 brood) contained fish 
and 7 contained crayfish, table 10. These 
two items together made up 54 per cent of 
the weight of all food taken. Other im- 
portant items were Diptera larvae, dragon- 
fly nymphs, and miscellaneous insect frag- 
ments. As indicated previously, growth 
of the broods of bass was slow until the 
plant die-off in August. In August and 
September, after the rooted plants dis- 
appeared, stomach contents of bass of all 
broods (1938, 1940, and 1941) showed 
a smaller variety of foods and a higher 
percentage of fish than in any other 2- 
month period, and growth was very rapid. 
It is of some interest to note here that in 
August and September a few of the small 
1941 brood bass ate small leopard frogs 
ind their metamorphosing tadpoles. Al- 
hough bullfrog tadpoles were always 
tumerous in Fork Lake, they were found 
rarely in bass stomachs. 

In 1941, as in previous years, bluegills 
ed largely on Diptera larvae, damselfly 
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nymphs, dragonfly nymphs, Daphnia, and 
snails. 

Table 11 represents a summary of food 
items for all years shown as percentages 
of the total weights of all foods taken. 
Any figure of less than + per cent has been 
omitted. This table also lists the average 
lengths of the broods of bass and bluegills 
collected at the beginning and end of each 
collecting season, so that a comparison may 
be made between length increment and 
kind of food consumed. 

Although Diptera larvae appeared to 
be very important in the diet of bluegills, 
as did Entomostraca and snails, no differ. 
ence in growth of 1938 and 1939 brood 
bluegills can be shown to be associated 
with certain foods. 

The importance of specific types of food 
in the diet of bass is obvious. In the 1938 
brood bass, the only brood of this species 
present throughout all years of this study, 
there seemed to be a direct relationship 
between rate of growth and the percentage 
by weight of fish and crayfish in the diet. 
In 1939, collections of bass indicated that 
this brood increased 1 inch in length and 
made a relatively small weight increase; 
the percentages of fish and crayfish in the 
diet were 13.8 and 9.2, respectively, table 
11. In 1940, the average length of 1938 
brood bass in the collections increased from 
7 to 10 inches and the weight more than 
doubled ; the percentages of fish and cray- 
fish in the diet were 21.2 and 13.0, re- 
spectively. In 1941, in spite of the fact 
that bass in the collections averaged 10 
inches and about 0.5 pound in weight at 
the beginning of the collecting season, they 
increased an average of 3 inches in length 
and nearly tripled their weight in that year; 
the percentages of fish and crayfish in their 
diet were 34.5 and 34.4, respectively. In 
both the 1940 and the 1941 broods of bass, 
growth was rapid on a diet of fish, small 
frogs, and tadpoles. 

The more common forms of Diptera 
larvae found in bass and bluegill stomachs 
were the Chironomidae (midges)—Chi- 
ronomus and Tanypus; Chaoboridae— 
Chaoborus; Ceratopogonidae (biting 
midges )—Palpomyia, Bezzia, and Probez- 
zia; Simuliidae (black flies) —Simulium ; 

Stratiomyidae (soldier flies)—Stratiomys, 
Odontomyia; and Culicidae (mosquitoes) 
—Culex. No attempt was made to identify 
families or genera of Mayfly nymphs. The 
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houses of caddis worms were largely those 
of Oecetis inconspicua (Walker), Mol- 
anna, Oxyethira, and Orthotrichia. The 
damselflies were largely of the genus Enal- 
lagma. Dragonfly nymphs were Epicor- 
dulia and others; aquatic Hemiptera were 
Corixa and Notonecta. Water striders 
were Gerris. The beetle larvae were 
Dytiscidae (Dytiscus), Hydrophilidae 
(Enochrus and Berosus), and Haliplidae 
(Haliplus and Peltodytes). Terrestrial 
invertebrates were ants, moths, a wasp, 
terrestrial beetles, leafhoppers, ichneu- 
monid wasps, March flies, bees, chalcid 
wasps, house flies, June beetles, grasshop- 
pers, earthworms, and spiders. 

Fish were, of course, largemouth bass 
and bluegills; crayfish were Cambarus 
virilis and C. propinquus. 

Entomostraca were Daphnia and 
Ceriodaphnia, Cyclops and Diaptomus, as 
well as Cypris. Mollusks were both Physa 
and planorbis type snails and Musculium. 
Coarse plants were Potamogeton folio- 
sus and Anacharis canadensis (Michaux). 

Water mites were not identifiable. 
Items of infrequent occurrence included 
leopard frogs, Rana pipiens Schreber, and 
tadpoles of both leopard frogs and bull- 
frogs, R. catesbeiana, hairworms (Gor- 
dius), seeds, a millepede, slugs, stoneflies, 
and grass. 

Discussion 

The investigation of Fork Lake was 
originally planned to study the effect of 
heavy cropping upon the combination of 
largemouth bass and bluegills in a small 
artificial lake or pond. The results ob- 
tained were influenced by the unexpected 
spread of Potamogeton foliosus in this 
pond, and a proposed final fish census was 
rendered impossible by a washout of the 
dam in 1942. 

In 1938, at the time the pond was 
cleared of its old fish population and re- 
stocked with a known number of bass and 
bluegills, little careful experimental work 
had been done on fish stocking. The num- 
ber of largemouth bass fry (1,440) placed 
in the pond proved to be too large; after 
making rapid growth in 1938, these fish 
practically stopped growing until their 
numbers had been considerably reduced 
by fishing. At the time of stocking it 
was believed that cannibalism among the 
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young bass and predation by the adult 
bluegills would result in the survival of 
fewer of these fish. 

The decision on the number of bluegills 
to stock was based on the assumption that 
the adult bluegills would spawn in 1938 
and furnish bluegill fry and fingerlings 
for bass food. It was believed that the 
adults themselves would add enough flesh 
in that season to give a harvestable crop 
of about 100 pounds of large bluegills in 
1939, and yet leave adequate available 
food for rapid growth in the surviving 
bluegill spawn. Therefore, it was decided 
that a stocking of 200 to 250 sexually 
mature bluegills should be adequate, and 
240 were stocked. 

The number of bluegills stocked was 
more nearly correct for Fork Lake than 
was the number of bass. The original 
bluegill stock increased in weight to 0.35 
or 0.40 pound each by 1939 and produced 
a large spawn, a part of which survived 
and grew rapidly to good sizes. These 
1938 brood bluegills furnished most of 
the bluegill yield during 1939 and 1940. 

Since 1938, Smith & Swingle (1943) 
have furnished valuable information on the 
survival of bass and bluegill fry stocked 
in new ponds in the South. The intensive 
cropping of Fork Lake with small-mesh 
wing nets did not deplete the bass or seri- 
ously reduce the number of bluegills, in 
spite of the fact that these nets caught 
5.0-inch bass and 3.5-inch bluegills and 
that practically all fish trapped in nets 
were removed from the pond. Some 
growth compensation must have resulted 
from cropping during 1939 in the 1938 
brood bluegills, and during 1939 and 1940 
in the 1938 brood bass. These bass prob- 
ably would have remained at about 6 to 
8 inches had their numbers not been re- 
duced. The fact that this small pond con- 
tained at least 66 bass of the 1938 brood 
after 314 years of intensive net fishing 
suggests that this type of gear is inefh- 
cient in catching this species, or perhaps 
that bass learn by observation to avoid 
wing nets. The total yield of bass would 
have been much lower had no attempt been 
made to crop them by angling. Sports- 
men often assume that the nets of com- 
mercial fishermen are to blame for an ap- 
parent scarcity of bass. The Fork Lake 
experiment seems to indicate that this as- 
sumption is unfounded. 
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The yield of fish decreased during the 
period of cropping. Theoretically, as fish 
are continually being removed from a body 
of water, and the fertility of the water is 
maintained at a nearly constant level, those 
fish that remain will have more available 
food per individual, and, because fish 
growth follows no definite pattern corre- 
lated with age, this increase in food for 
each individual fish will allow rapid 
growth to continue throughout the life 
span of each individual, or until it in turn 
is captured and removed. In spite of heavy 
cropping of bluegills, growth rate of the 
bluegills escaping the nets did not improve ; 
in fact, the growth rate of this species 
decreased with each successive year. The 
decrease can be explained, in my opinion, 
only on the basis that the total food supply 
of the omnivorous bluegills in Fork Lake 
was reduced so rapidly from year to year 
by the spread of potamogeton that con- 
stant cropping did not increase the per 
capita food supply. 

The pond was thermally stratified 
throughout each summer with only a trace 
of oxygen below 4 feet (Bennett, Thomp- 
son, & Parr 1940) so that throughout 
much of the fish growing season only bot- 
tom forms such as Chaoborus were found 
in the deeper open waters of the pond. 
Such bottom organisms as were able to live 
among the roots of the aquatic plants may 
have been largely unavailable to larger 
fishes when the plant growths were rank. 
Very small fish were nearly always visible 
within the protective borders of the plant 
growths. These fish were relatively safe 
from the larger fishes that would use them 
for food, but their poor growth rate indi- 
cated that their food supply within the 
plant mats was limited. It may be assumed 
that the dissolved oxygen in the water 
among the rank plant growths fluctuated 
from supersaturation in the day time, when 
the plants were able to carry on photo- 
synthesis, to absence of oxygen or very low 
oxygen tension in the period preceding 
dawn. If the assumption is true, the small 
fishes may have moved out to the edges of 
the vegetation, but zooplankton that re- 
quired oxygen and had only weak powers 
of locomotion may have suffocated within 
the plant mats. Thus, the dense mats of 
vegetation may have acted as traps to 
many forms of the Entomostraca and 
caused reduction of these forms in the 
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pond. Cladocera made up a large percent- 
age of the stomach contents of bluegills in 
spring and fall, before the rooted vegeta- 
tion had become dense and after it had 
died down. Maximum numbers of Ento- 
mostraca in large deep lakes are found 
usually in spring and fall, but according 
to Pennak (1946), the peak numbers of 
Entomostraca do not occur with any regu- 
larity in smaller lakes and ponds. 

It must be considered that the rooted 
plants were competing with algae for the 
dissolved plant nutrients in the water. 
These nutrients were bound up within the 
bodies of the rooted plants during much 
of the growing season of fish and, as these 
plants were not a source of food for fish 
or many of the fish food organisms, they 
may have reduced the carrying capacity 
of the pond for fish. 

The removal of a large poundage of fish 
from Fork Lake each year might be ex- 
pected to reduce the productivity of the 
pond, if the water entering from the drain- 
age basin were relatively sterile. How- 
ever, the watershed of Fork Lake is good 
corn land, pasture, and timber. 

The above are hypotheses that may ex- 
‘plain in part the reduced yield of fish 
from Fork Lake and the absence of growth 
compensation in bluegills, despite heavy 
cropping. 

The study of foods ingested by large- 
mouth bass, table 11, demonstrates that 
fish and crayfish are essential for rapid 
growth in this important fish species. 

During the die-off of vegetation and the 
“bloom” period in 1941, the bass made 
excellent growth because the vegetation- 
inhabiting small fish suddenly were made 
available for food at a time when the 
water was warm enough for rapid assimi- 
lation and growth. It must be assumed, 
because of lack of a similar increase in 
growth rate of bluegills, that the death 
ot the plants released no comparable supply 
of food for bluegills and that no large 
source of invertebrate food developed as 
a result of the algal “bloom.” 
the invertebrate population of Fork Lake 
to expand as a result of the algal “bloom” 
may have been due to the specific kind 
of algae that developed, or it may have 
been that the season or physical conditions 
in the pond were not right for an eruption — 
of Entomostraca or a sizable increase of 
insect larvae. 

Failure of — 
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Summary 

1. The fish in Fork Lake, a pond of 
1.38 acres near Mount Zion, Illinois, were 
poisoned and the pond restocked with 1,440 
largemouth bass fry and 240 adult blue- 
gills in June, 1938. 

2. Beginning in March, 1939, the fish 
were cropped with l-inch-mesh wing nets 
and with hook and line; nets were fished, 
March through November, in 1939, 1940, 
1941, and, March through June, in 1942; 
with few exceptions, fish caught were re- 
moved from the pond. The yield was 
223.0 pounds in 1939, 200.0 pounds in 
1940, 130.0 pounds in 1941, and 60.5 
pounds in 1942 (+ months). During the 
years in which cropping continued through 
November, the bass yield remained at 
about 50 to 60 pounds. 

3. On July 8, 1942, the dam was 
washed out by a +inch rain. The part of 
the fish population trapped in a net across 
the break and in the pond basin amounted 
to 169 pounds of bass and 92 pounds of 
bluegills or a total of 261 pounds. Sixty- 
six of the original bass stocked in the pond 
as fry in 1938 were taken in the washout. 

+. The most noticeable change in the 
pond habitat during the years of cropping 
was an increase in the abundance of fine- 
leaved pondweed, Potamogeton foliosus. 
In 1939, plants of this species reduced the 
area of open water to 1.25 acres, in 1940 
to 0.95 acre, and in 1941 to 0.64 acre. 
The progressive annual decrease in fish 
yield seemed to show a positive relation- 
ship to the progressive decrease in the area 
of open water. 

5. Bass growth was slow in 1939 and 
in the March—June period of 1940 and 
1941, fig. 6. Some improvement occurred 
in the July—October period of 1940 after 
both bass and bluegill young were available 
for food. In August, 1941, a sudden die- 
oft of Potamogeton foliosus occurred and 
was followed by a “bloom” of algae, 
Aphanizomenon flos-aquae. With the dis- 
appearance of the protective mats of pota- 
mogeton, the small fish became available 
for food, and the bass began to grow at a 
very rapid rate. Despite intensive crop- 

ping, each successive brood of bluegills 
spawned in the pond grew less rapidly than 
the preceding brood; bluegills showed no 
improvement in growth rate as a result 
of the plant die-off of August, 1941. 
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6. Improvement in condition (rela- 
tive plumpness) of bass paralleled periods 
of rapid growth; in bluegills a regular 
yearly cycle of condition was shown by all 
broods, with a high condition in spring 
and a low in November. No improvement 
in condition of bluegills followed the plant 
die-off of 1941. 

7. Scales of the 1938 broods of both 
bass and bluegills showed abnormalities 
such as false annuli, skipped annuli, and 
close spacing of annuli; nearly all of these 
abnormalities appeared during the grow- 
ing season of 1939. Scales of later broods 
presented almost no false rings or unusual 
spacing of annuli. It is believed that the 
abnormalities of 1939 were associated with 
very rapid growth in the bluegills and with 
very slow growth in the bass. 

8. Broods of young bluegills were pro- 
duced in the pond each year. The bass 
fry stocked in 1938 first became sexually 
mature in 1940 and large broods of bass 
were produced in that year and the years 
following. 

9. A histological study of the sexual 
cycle of bass and bluegills made by Dr. 
Marian F. James (1946) indicated a 
short spawning season for bass (May) 
and a longer season for bluegills (May 
through September). Bluegills became 
sexually mature at an age of 12 months 
unless badly stunted; although several of 
the larger male bass produced a few sperms 
at 1 year, no females produced mature eggs 
until 2 years of age. 

10. Stomach analyses of Fork Lake 
bass and bluegills indicated that, when fish 
and crayfish were scarce, bass competed 
with the bluegills for insects and Ento- 
mostraca and made poor growth. ‘The rate 
of growth in bass was apparently corre- 
lated with the percentages of fish and 
crayfish in the diet. Bluegills of all sizes 
fed largely on Diptera larvae, Entomos- 
traca, and snails; no correlation was found 
between growth rate and the ingestion of 
certain kinds of food in bluegills. 

11. Bluegills in Fork Lake grew at a 
decreasing rate throughout the years of 
cropping, and the yearly yield in pounds 
of these fish was progressively smaller each 
year. Together, these phenomena indicate 
a diminishing supply of food in the pond 
for these fish. If the food supply had re- 
mained constant in total volume from year 
to year, the removal each year of a large 
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crop of bluegills from 3.5 to 9.0 inches in of aquatic vegetation probably greatly re- 
length would have increased the food sup- duced the production of invertebrate fish 
ply for those fish remaining and resulted foods in the pond shallows and thereby 
in an accelerated growth rate. The mats more than nullified the effect of cropping. 
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During the latter part of 1946, all the 
zoological collections of the Illinois Natural 
History Survey were brought together into 
one section, formerly the /nsect Survey Sec- 

ion, which was then renamed the Section 

of Faunistic Surveys and Insect Identifica- 

tion. Previously, the Natural History Sur- 
vey had published a series of reports on the 
insects of Illinois and, at the same time, had 
developed the entomological collections. The 
double aim of the above reorganization 

was, first, to effect a well-balanced program 
in the Survey’s faunistic activities with the 
hope that useful reports on the Illinois fauna 
would be made for groups other than insects 

and, second, to build up a comprehensive 

reference collection of study material for 

the identification of animal groups occurring 

in the state. 
A firm basis of expansion in several non- 

insect groups, such as the fish and mollusks, 
was provided several years ago by the ex- 
tensive Illinois collections of Stephen A. 
Forbes, Robert E. Richardson, and Frank 

C. Baker. Although in recent years certain 
other groups, especially the arthropods and 

‘reptiles, have been fairly well collected in 
‘the state along with the insects, our collec- 
tions of many forms are at a beginning level. 

The general aim for all groups is now the 
one that has been developed for the insects: 

to build up as extensive and inclusive a col- 

lection of Illinois species as possible, and to 

supplement this with representatives of other 

North American genera and species in each 

group. 
We feel fortunate in presenting this ac- 

count of the pseudoscorpions of Illinois as 
the first report of the expanded part of the 
program. In 1943 we began a co-operative 
undertaking with Dr. C. Clayton Hoff, then 

at Quincy College, Quincy, Illinois, with the 

view of investigating the pseudoscorpion 

fauna of the state. At that time we were 

making extensive ground cover samples in 

connection with certain insect projects, and 
this activity dovetailed very well with a sur- 
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vey of the pseudoscorpions. Dr. Hoff re- 

ported such unusual findings, and a fauna so 

much more extensive than had been ex- 

pected, that we soon decided to make his 

study the basis of a thoroughgoing faunistic 

report on the group for Illinois. 
This decision was strengthened by the 

very apparent need for such a study of the 

pseudoscorpions. Up to about 1930 the tax- 
onomy of this group in North America was 
in a preliminary and superficial stage. It 
was not until comprehensive analyses of the 

known world fauna were presented by J. C. 
Chamberlin and Max Beier in the 1930's 

that a groundwork was laid for modern 
studies of the group. Since no detailed fau- 

nistic report has previously been prepared 

for any region on the North American con- 
tinent, we hope that this Illinois report will 
prove useful to many investigators. 

We are grateful indeed to Dr. Hoff for 
the identification of material and prepara- 

tion of the manuscript, and for contribut- 

ing much of his own time to this project. 
Members of our staff in the Section of Fau- 
nistic Surveys and Insect Identification have 

contributed materially to the project. Sev- 

eral of them have assisted with the field pro- 

gram and with adaptation of the manuscript 

to current Survey practices. Four total 
views of pseudoscorpions were prepared 

especially for this work by Dr. Carl O. 
Mohr, formerly Associate Entomologist and 

Artist. Mr. James W. Curfman assisted 
with the preparation, numbering, and letter- 
ing of the plates. Mr. Lewis J. Stannard, 
Jr., Mrs. Leonora K. Gloyd, and Mrs. 
Dorothy A. Moulton compiled the index and 

assisted in assembling the Illinois records, 

preparing the bibliography, and checking and 

integrating the manuscript. 
We have enjoyed throughout the help and 

co-operation of the Technical Editor, Mr. 
James S. Ayars, and Mrs. Drew S. Wetzel 
and Mrs, Blanche P. Young of his staff. 

Hersert H. Ross 

Systematic Entomologist 
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Ground cover or duff in woods such as these harbors a wide variety of pseudoscorpion 

species. When a sample is to be collected, the dry top leaves should be brushed away and 

Samples from the lee of a log 
the moist lower leaves and the top layer of soil scooped up. 

are often unusually productive. 



The Pseudoscorpions 

of Illinois 

SEUDOSCORPIONS are minute 
animals only a few millimeters long, 
with the general appearance of di- 

minutive scorpions except that they have no 

tails. They belong to the large phylum of 
joint-legged animals, the Arthropoda, and to 

the class Arachnida, which, in addition to 
the pseudoscorpions, embraces the spiders, 

mites, ticks, scorpions, and other related 

groups. Pseudoscorpions are seclusive in 
habit, occurring in soil cover and rotten logs, 
under bark, and in similar places out of 

doors; one species is found in houses. In 

their natural habitat, these little brown ani- 
mals are difficult to see, especially when they 
draw in their legs and “play possum.” In 

this position they look like little specks of 
dirt. Probably because pseudoscorpions are 

inconspicuous, few collections of the group 

have been made in the past, and the fauna, 
at least of North America, and especially 

of the central and north-central United 
States, has remained scantily known. Prior 
to the initiation of the present studies, only 
one list was available for this region, that of 

Ewing (1911), which contained records of 

six species from Illinois and two additional 

species from neighboring states. 

Two factors have contributed to a con- 
siderable expansion of our knowledge of this 

group for the Illinois region. The first 

factor was the work of J. C. Chamberlin 

and Max Beier, both of whom, about 1930, 
made extensive contributions to the taxon- 

omy of the world fauna of the pseudoscor- 
pions, delineating the suborders, families, 

and genera clearly for the first time, and 

utilizing an abundance of new identification 

characters. The second factor was the de- 
velopment of the Berlese funnel method of 

collecting pseudoscorpions and associated 

small animals. This method, described on 
page 418, has made possible collecting of 

*University of New Mexico, Albuquerque, N. M. 
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large series of many species and obtaining 
for the first time what appears to be a fairly 

accurate representation of the total fauna 

of Illinois. At the present time the list of 

known Illinois species stands at 26. Un- 

doubtedly, other species will be found with 

additional collecting; the present study, 

based on over 5,000 specimens, represents 

about 350 collections. 

The object of this report is twofold, first 
to present illustrated keys and descriptions 

for the identification of species in this region, 

and, secondly, to summarize information 

regarding the distribution, biology, and habi- 
tat preferences of the species. As an aid in 

use of the keys, a section has been included 
on morphology, in which the structures now 

considered of major taxonomic importance 

are explained. 

Summarizing the distribution has been 
especially dificult because many identifica- 

tions made prior to Chamberlin’s work are 

probably incorrect and should be rechecked 
before they are cited. Because of this situa- 

tion there is little accurate information to 

serve as a guide in foretelling what addi- 

tional described species may be collected in 

Illinois. In order to make this report of 

wide application, the keys have been made 

to include all the genera known from the 
central and northeastern portions of the 

United States and adjacent portions of 
Canada. 

BIOLOGY 

Available information on the development 

and habits of pseudoscorpions is meager and 

is based chiefly on the study of a few large 

species, most of them of the suborder Mono- 

sphyronida. Scarcely any biological informa- 

tion is available for the smaller forms be- 

longing to the suborders Diplosphyronida 
and Heterosphyronida. 

[413] 
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Feeding Habits 

Pseudoscorpions feed on small animals 

such as mites, ants, and a wide variety of 

other insects, as indicated by the many 
pseudoscorpions observed with such prey in 

the chelae of the pedipalpi or palps. The 

pseudoscorpion’s mouth, located on a tubular 

structure called the rostrum, contains a 

sucking structure, the pharyngeal pump, for 

taking in liquid food. The pseudoscorpion 
grasps its prey with the palps. These pre- 

hensile organs are supplied with a venom 
apparatus that effectively kills or anesthe- 

tizes the captured prey within a matter of 
seconds. The palps and chelicerae, together 
or singly, hold the prey to the mouth and 
the pseudoscorpion sucks the fluids from the 

body of its victim. 
The larger pseudoscorpions, especially 

Chelifer cancroides, make interesting pets. 

One may be kept in a small corked vial 
into which is released a fly occasionally. 
The pseudoscorpion will stalk the fly 
patiently for a long time; then suddenly it 
will reach out a palp and seize the fly. A 
good-sized house fly will put up quite a 

struggle, sometimes flying around with the 
pseudoscorpion attached; sometimes the 

pseudoscorpion will be stretched out in mid- 

air, grasping the cork with one chela and the 
fly with the other; but in a few moments the 
battle is over, and the fly is completely quiet. 

Then the feast begins. 

Evidence to date indicates that no pseudo- 

scorpions live as ectoparasites on larger 

animals. Pseudoscorpions occur abundantly 

in mammal and bird nests, but apparently 

they are not parasitic on the mammals or 

birds but instead feed on small arthropods 

in the nests. Species have been reported as 

nipping man, but without inflicting any ap- 

preciable injury (Beier 1932d, 1941; Feio 
1941). 

Large numbers of species have been re- 

ported from beneath the wings or elytra of 
beetles, as well as from the bodies of other 

insects and birds, as described by Vachon 
(1940, 1947). These cases appear to be 

nothing more than phoresy, with the pseudo- 

scorpions feeding on mites and other soft- 

bodied arthropods associated with the larger 

flying insects and birds. Vachon forcefully 
expresses the idea that phoresy with few 

exceptions is confined to the females. He 

believes that phoresy is a response to in- 

sufficient food at a time when the females 

are carrying and feeding the larval young. 
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Enemies 

While pseudoscorpions prey upon smalle 
animals, they are in turn the prey of larg 
animals, especially birds, as indicated by thi 
frequency with which pseudoscorpion r 
mains are recovered from the digestive trac 

ecological importance. 

Development 

Pseudoscorpions have several n 

stages in their life history: (1) the egg, 
most species carried by the female; (2 
the larva, in most species also carried | 

the female; (3) three stages of nympl 
which are free living; and (4) the adult. 

The pseudoscorpion female usually 
duces only a small number of eggs, rangi 

from 3 or 4 to as many as 30. The eg, 
in most species are not laid indiscriminate 
but are simply extruded from the abdom 

and retained as a group attached to the ba 
of the abdomen in contact with the externa 
genitalia. As the eggs are laid, they a 
grouped in a single-layered rosette or aroun 

the periphery of a spherical mass. In eith 
case the egg mass becomes enclosed by a th 
membrane. \ : 

As young develop within the eggs, the 
enveloping membrane is lost and the laryae 
assume positions with their heads toward 
the center of the rosette or spherical ma 
Each of the first stage larvae has a sucki 
apparatus for feeding, and rudiments of t 

appendages, nerve ganglia, and other s 
tures. The larvae secure a nutrient ff 

secreted from the maternal ovaries, wh 
become modified for this particular functi 
During the period of larval developme 
the females of those groups in which 
larvae form a single-layered rosette rem 
active, while the females in which the lar 
are arranged in the form of a spherical m 

have been observed to seal themselves i 
nest and remain inactive. The presen 
large amounts of yolk in the eggs of a 
species (Essig 1929) suggests that the lar 
in these groups develop without attachm 
to the mother. 

As development continues, a second lary 
stage is formed. In this stage, the suckit 
apparatus is atrophied and the larva 

ing the first or feeding stage of larval d 
velopment. Also, during the second larva’ 
stage, the appendages and other structure 
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9f the nymph gradually make their appear- 

ance. 
_ At the end of the larval development, the 
rst nymphal stage or protonymph escapes 

‘om the brood pouch and begins to lead an 

independent life. The protonymph has es- 
‘ntially the same general appearance as the 
lult. The continued development includes 
ree molts, and the individual passes suc- 
ssively through the protonymph, deuto- 

nymph, and trifonymph stages, to form 

finally the sexually mature adult stage. At 
the time of each molt, the nymph secludes 
itself in a silken nest for a period of 10 or 
15 days, during which time distinct mor- 
phological reorganizations take place. The 

various morphological changes that occur 
between nymphal stages and between the 

tritonymph and the adult include the gradual 
addition of tactile setae on the palpal chelae 
and a gradual change in the shape of various 
body parts, such as the segments or pod- 
omeres of the appendages. The nymphal 
stages of one Illinois pseudoscorpion, 4 poch- 
thonius moestus, have been discussed in 

detail by Hoff (19464); the various stages 
of another species, Chthonius tetrachelatus, 

have been described by Vachon (1941a, 
19414). 

Maturity and Reproduction 

Adult pseudoscorpions are undoubtedly 
fairly long lived, living probably for 6 months 
to a year or two. This surmise is based on 
collecting observations and notes made on a 
few individuals kept in captivity. Few exact 
data over an extended period are available. 

_ As is true of their relatives, pseudoscor- 
pions are dioecious. The males and females 
re similar in appearance. With the possible 

ption of a few forms, such as the genus 

icrobisium, in which the males have never 
n found, they reproduce sexually; appar- 

ntly in the Microbisium females reproduce 

arthenogenetically. 
According to Beier (1932d), mating takes 
ce in the spring, during April and May, 

ut this information is based on the study of 
ly a few forms in the holarctic region and 

possibly cannot be applied to species from 

ther areas. Unfortunately, information 
relative to mating is from observations of a 
few species of Monosphyronida only, and 

eralizations cannot be made for the entire 

order. In the few species that have received 
detailed study (Kew 1912), the male and 
female perform a courtship dance as a part 
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of the mating activity. During the period 
of marked sexual activity and the courtship 
dance, a spermatophore is released by the 
male. Sperms from this spermatophore are 

picked up by the female. About 1 month 
after the transfer of sperms from the male 

to the female, the eggs are extruded. 

HABITAT PREFERENCES 

Pseudoscorpions have invaded many dif- 
ferent habitats in almost every part of the 
world. For the most part, the smaller forms 

live in debris and fertile soil, the larger 

forms under stones, under bark of trees, in 

decaying vegetation, and abundantly in mam- 
mal and bird nests. One genus, Garypus, is 

found usually along the seacoast under 

stones and among algae and seaweeds. 
Some species of pseudoscorpions occupy 

very particular and restricted niches. The 
habitat relationships of most Illinois pseudo- 

scorpions are summarized below. A few 
species are omitted as a result of inadequate 
ecological data. 

Deciduous Forests 

The abundant microhabitats found in the 
forest, fig. 1, afford the favorite living con- 

ditions for pseudoscorpions in Illinois. The 
species inhabiting forest ground cover and 

decaying wood are among the most abundant 

and widely distributed of our pseudoscor- 

pions. 

Three species have been found only in 
ground cover and litter: Apochthonius 
moestus, Heterochthonius multispinosus, and 

Mundochthonius sandersoni. Dactylochelifer 

copiosus has been found in the same habitats, 

and one collection of this species was swept 

from vegetation. 
Five species have been found chiefly in 

rotting wood or under bark of logs and 

stumps: J errucaditha spinosa, Lampro- 

chernes oblongus, Dinocheirus pallidus, Pse- 
laphochernes parvus, and Acuminochernes 

crassopalpus. The last two are especially 

common in the rotten wood and debris of 

hollow trees. 
Two species, Parachernes squarrosus and 

Microbisium confusum, are found both in 

ground cover and in rotting logs and stumps; 

Mirochernes dentatus occurs in both habi- 

tats and also is common in cavities of hollow 

trees. 

Under bark of living trees, chiefly oak 

and hickory, occurs [diochelifer nigripalpus. 
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Fig. 1—Woods at Starved Rock State Park, Illinois. 

variety of habitat niches: ground cover, rotten logs, hollow trees, moss, and root tangles. 
All these are prospective pseudoscorpion habitats. 

Rock Outcrops 

Three species have been found associated 
with rock outcrops, fig. 2. These pseudo- 
scorpions live in the debris and leaf mold on 

the rock ledges or at the bases of outcrops. 
Chthonius tetrachelatus has been taken in 

association with limestone outcroppings; 

Mundochthonius rossi and Larca granulata 

have been taken only around sandstone out- 

croppings. 

Sand Dunes 

Our only collections of Paisochelifer 
callus have been taken in grass and ground 

cover in sand dunes. 

Swamps and Bogs 

Microbisium brunneum has been taken in 

Illinois only in the moss and debris in tama- 
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Wooded hillsides offer a wide 

rack bogs of the northern part of the state 
and in cypress swamps of the southern tip. 

Domestic Situations 

Chelifer cancroides is never found in 

natural habitats removed from habitations 
of human beings. Around man, however, it 

is widespread and abundant, occurring in 

chicken houses, barns, dwellings, beehives, 

and nests of starlings and sparrows. 

DISTRIBUTION 

Pseudoscorpions are found in all parts of 
the world except in the arctic and the ant- 

arctic regions. They reach their greatest 
degree of development both in population 
numbers and in diversity of species in the 
tropics and subtropics. Many of the super- 
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families or families are world-wide or nearly 

world-wide in distribution, with at least a 
few representatives on nearly every large 

land mass and with a concentration of closely 

related species on one or two of the conti- 

nents. Thus, the diplosphyronid superfamily 

Neobisiidea is holarctic, while the heteros- 
phyronid Tridenchthoniidae and monosphy- 
ronid Atemnidae are typically circumtropi- 

In the Tridenchthoniidae, however, we cal. 
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find a few species in the nearctic region and 

in the Atemnidae a few species outside of 

the distinctly tropical regions. Most of the 
family and subfamily groups have repre- 

sentatives in a wide geographical area. 

Such a widespread distribution appears 

without 

means of rapid dispersal. There are several 

interesting in a group apparent 

possible ways, however, by which dispersal 

may be accomplished. The small forms are 

Fig. 2.—Sandstone ledges in Starved Rock State Park, Illinois. Dry leaves and sparse grass 

accumulate on the ledges and in the crevices of these outcrops to form a thin, dry layer of organic 

material. A few animals, apparently especially adapted to these dry conditions, live here, One 
of the denizens of these ledges is the Illinois pseudoscorpion Mundochthonius rossi, 
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readily carried by air currents and even the 
larger species may on occasion be carried 

in this way just as are many of the insects 
and spiders. Many forms are no doubt 
transported by large insects and by mam- 

mals and birds. Man may be an important 
factor in distribution of some species, as 

indicated by the widespread domestic distri- 

bution of Chelifer cancroides, and by the 

many specimens of other pseudoscorpions 

taken from merchandise at quarantine sta- 

tions along the seacoast (Chamberlin 1938). 
Whether any of these latter man-introduced 
species have ever become established in a 

new area is not at present known. 

As with other animal groups, the Illinois 
pseudoscorpion fauna contains some species 

that are widely distributed and even cosmo- 
politan, and others that are greatly restricted 

in their geographical ranges. It has seemed 
worth while to group most of the species 
taken in the state according to area of dis- 
tribution. The remainder are recorded from 
only one or two counties and the data rela- 
tive to distribution are possibly incomplete. 

It is possible that the rarity of some species 
is more apparent than real, and that the 

apparent rarity results from greatly re- 

stricted habitat niches or from an insufh- 
cient number of collections. Additional in- 
formation relative to the distribution records 
of the various species may be found in the 
systematic section of this paper. 

Widely Distributed Species 

Ten species have been collected from a 

sufficient number of IlIlinois localities to in- 

dicate that they are widely distributed over 
the entire state. These include some of our 
very common forms: Apochthonius moestus, 

Microbisium confusum, Lamprochernes ob- 

longus, Parachernes squarrosus, Pselapho- 

chernes parvus, Acuminochernes crassopal- 

pus, Mirochernes dentatus, Chelifer can- 
croides, Idiochelifer nigripalpus, and Dacty- 

lochelifer copiosus. 

Microbisium brunneum, associated with 

bogs or swamps, has been taken at the north- 

ern and southern extremities of the state 

but not in areas between. Among the species 
infrequently collected, Chthonius tetrache- 
latus and Illinichernes distinctus have been 

taken from northern and southern localities. 

Southern Species 

Two species, Heterochthonius multispin- 
osus and Mundochthonius sandersoni, have 
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been taken from only the southern tip of th 
state. Verrucaditha spinosa has been found 
only in the Mississippi River drainage area 
in the south-central and southern parts of 

the state. 

Northern Species 

To date Mundochthonius rossi has been 
found only in the northern fourth of the 
state. In the same category are three other 

species that have been taken occasionally, 
Dinocheirus pallidus, Dinocheirus  solus, 

and Paisochelifer callus. 

Other Species 

Six species that have been collected in- 
frequently are known from central or north- 
central counties in the state, from the vicinit 

of Urbana, an area from which we have 

collected a large number of samples, or from 

widely separated local areas. Similar in 
tensive collecting in other areas may show 
these species to have a much wider distribu- 

tion in Illinois. The six species are Chtho- 

nius ischnocheles, Lamprochernes minor, 

Reginachernes ewingi, Reginachernes lym- 

phatus, Larca granulata, and Chelanops (?) 
corticis. 

COLLECTING METHODS 

Collecting of large pseudoscorpions, espe- 

cially those belonging to the suborder Mono- 
sphyronida, may be done by hand from the 
bark of trees and logs or by sifting soil, 
debris, and rotten wood. However, collect- 

ing of most pseudoscorpions in these ways 

is laborious and slow because of the low 
population density of some species and be- 
cause of the small size, seclusive habits, and 
light color of other species, especially those 
of the suborders Heterosphyronida and 

Diplosphyronida. 
The most efficient method for collecting 

pseudoscorpions is by the use of Berlese 
funnels, named after the Italian entomolo- 
gist Berlese, who first used them exten- 
sively. A Berlese funnel is a very simple 
apparatus, fig. 3, consisting of a fairly long 
funnel suspended wide end up, with a screen 

placed about a third of the way down the 
funnel, with heat applied either around tha 

upper portion of the funnel or over the top} 

of the funnel, and with a container of pre- 

servative, preferably 80 per cent ethyl alco- 
hol, around the small bottom opening. Leaf 
mold, bark scrapings, broken-up rotten. 
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wood, and other material suspected of har- 

boring pseudoscorpions is placed on the 

screen, the heat source is turned on, and 

after a day or so the pseudoscorpions leave 

the dried sample and migrate downward, 
dropping into the preservative. 

STEAM LINES 

SS 

SCREEN di 
SUPPORT i 

Fig. 3.—Sketch of a Berlese funnel, showing a diagrammatic view across the middle. 
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half-inch mesh. Clumps of moss, leaves, sod, 

and pieces of wood or bark are torn up by 
hand into small fragments as they are put 
into the sieve; then this material is raked 

over the sieve and shaken, the sifted material 

being collected on a cloth or paper, fig. 4. 

—_ CLOTH) COVER 

1" SCREEN 7/8" DIAMET 
Salle eae 1/4"—1/8" MESH 

COTTON RING 

, ETHYL 

\.|<——— ALCOHOL 

The 

central figure shows an arrangement for a steam coil, the lower left for an electric light. The 
Berlese funnel provides the most efficient method for collecting pseudoscorpions and certain other 
animals. 

Fig. 3 illustrates a funnel that has proved 
very satisfactory; it is 15 inches from top to 

bottom and the top has a diameter of 12 

inches. The bottom opening, exactly seven- 

eighths inch in diameter, fits into a half-pint 
cream bottle, which makes an ideal container 

for the preservative. Three angled brackets 

or hangers are soldered inside the funnel to 

provide a rest for the screen, which is made 
of a quarter-inch or eighth-inch mesh hard- 
ware cloth; the mesh used depends upon the 

type of sample. A battery of several funnels 
in a rack will allow the collector to sample 

a hundred pounds or more of material in 
one operation. 

Samples of leaf mold or other material 
are brought into the laboratory in cloth bags. 

Before being put in the funnel, each sample 

is sifted carefully through a screen sieve of 

Pieces of wood or bark are knocked sharply 
against each other to dislodge any animals 
that might cling to them. The sifted mate- 

rial is then placed on the screen in the 
funnel and piled up around the sides to leave 

a small open space in the center of the 

screen, fig. 5. This central opening allows 

the easy migration of animals in the upper 
part of the sample down into the bottom 

part of the funnel. The funnel so loaded is 

then placed in the rack for support, the bot- 

tle with preservative is placed under the nar- 

row end, and heat is applied. Funnels in 
position in rack are shown in fig. 6. 

If steam is used as a source of heat, the 

small copper lines that conduct it act as a 
partial support for the funnel by encircling 

it about half way between the screen and 

the top; a piece of cloth is tied tightly over 
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Fig. 4.—Sifting Berlese samples. Preparatory to putting material in the funnel, bark and _ 

rotten wood are broken up and these and leaf mold sifted through a coarse screen. The siftings 

are put in the funnel. 

the top of the funnel, fig. 3. If an electric 

light or a choke coil is used for heating, it 

should be hung directly over the center of 
the funnel and no cloth tied over the top. 

With a light or choke coil, it is often well to 
use a wide reflector that approximates in 

diameter the diameter of the top of the 

funnel. 
Care must be taken not to heat the sample 

too rapidly. Otherwise, moisture will con- 

dense in the lower part of the funnel and 

trap many of the animals working their way 

toward the bottom, or the heat may kill” 
many of the organisms before they have an 
opportunity to move out of the sifted ma- 

terial. A little experience furnishes the best 
gauge of the intensity of heat to be used. 
An application of heat sufficient to diy the 
sample in 4 or 5 days is usually satisfactory. 
As the sample dries, the organisms move 
out and downward, and finally drop into the — 

bottle of preservative. . 

The Berlese funnel is extremely useful 
for collecting many animals in addition to 
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pseudoscorpions: groups of beetles, particu- 

larly Staphylinidae, thrips, Collembola, many 

groups of parasitic Hymenoptera, ants, milli- 

pedes, and centipedes, and a wide range of 

other minute animals that live in soil, sur- 

face cover, logs, or bark. 

Samples for the Berlese funnel may be 

collected at any time of the year. If col- 

lected during the warm months, they should 
be brought to the laboratory and placed in 

the funnels within a day or two; otherwise 

considerable loss of population occurs within 

the samples. If collected during the cold 

months, they may be kept in cold storage 

for a week or two with little loss. 

RES 

Fig. 5—Material to be sampled is placed on the sieve in the funnel and piled high around 

the edges; a small opening is left in the center. This arrangement allows an exit to the bottom 

for pseudoscorpions and other animals that might otherwise be trapped on top of the debris. 
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The following suggestions may 

helpful in picking up samples. For leaf mold 

samples, scrape off and discard the dry sur- 

face leaves and scoop up the lower, rotted 

layers of leaves together with an inch or 

two of the adjacent soil. You may en- 
counter especially good samples where leaves 

have blown in along the edge of a log (see 

prove 

frontispiece). In such a situation, take some 

of the log bark with the sample. Collect 

rotten log samples in large hunks and break 

them up in the sieve. From either standing 

stumps or fallen logs in which the wood is 

still too hard to break up, collect the loose 

bark, as it is often quite productive. Fre- 
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quently if you roll a log over, you may find 

animal runs under it; the debris and earth 

under and around these runs, together with 

animal nests, frequently give unusual 

catches. 

Probably the most productive single type 

of sample is that taken from the interior of 

a standing hollow tree. At the bottom of the 

hollow you may find a foot or more of fine, 

rotten, woody material that you can scoop 

out by reaching through a break in the base 
of the tree. A 50- or 60-pound sample of 
this is almost sure to net many interesting 

forms. Occasionally you may collect a wet 
sample, such as sod from a marsh or debris 

from a stream edge. If you allow it to 
remain in the sack for a few days it will 
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usually dry out enough to permit sifting. 
Allow winter samples to thaw and dry be- 
fore you sift them. 

PREPARATION OF MATERIAL 

Most of the characters used in the iden- 
tification of pseudoscorpions can be seen only 

in proper orientation of the specimen and 
under moderate to high magnifications. For 
this reason it is necessary to prepare pseudo- 

scorpion specimens carefully so that they 
may be studied under the compound micro- 
scope. 

The following method has been found 
very satisfactory. First, remove from the 
animal the two chelicerae, the two palps, 

Fig. 6.—Funnels in position on rack. In this assembly, each funnel rests inside a double 
ring of copper tubing (as on funnel at extreme lower left) through which flows live steam. 
The steam produces the heat that dries out the sample and drives the animals out of it. Cotton 
or a small rag is tamped between the end of the funnel and the bottle of preservative to prevent 
escape of specimens. 

: 

: 
| 
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one of the first, and one of the fourth legs. 

Leave these in alcohol while the rest of the 
body is being treated. Next, puncture the 

body by making a slitlike cut in the side of 
the abdomen; then place it in a 10 per cent 

solution of potassium hydroxide. This step 
is intended to dissolve the muscles and in- 
ternal organs. Soak the body in cold hy- 
droxide solution for several hours, or in hot 

solution (heated in a boiling water bath) 
for a few minutes. The exact amount of 

time will depend upon the size and darkness 
of the specimen and can be gauged after a 

little experience. The object is to clear the 
preparation in hydroxide long enough to dis- 
solve out the internal material so that the 
preparation will be transparent, but not long 
enough to cause marked bleaching or de- 
coloration of the parts. After soaking the 

preparation in hydroxide, remove it to dis- 
tilled water and squeeze out the disinte- 

grated viscera by gentle pressure with needle 
or forceps. Alternately press and release the 
abdomen several times; this manipulation 

will cause a pumping action that will remove 

most of the internal material. Allow the 

preparation to soak in a fresh water bath 

for about a day to remove the last traces of 
dissolved material. After the washing proc- 

ess, dip the body in 1/50 normal hydro- 
chloric acid to neutralize the remaining 
hydroxide, and put it in 70 per cent alcohol. 
Next place the cleared preparation and the 
appendages previously removed in beech- 

wood creosote. After they have completely 

cleared and dehydrated, mount them in 

Canada balsam or clarite. 

In mounting the specimen, place the body 
with the ventral side uppermost and the two 

palps under one cover located a little to 
the left of the center of the slide, with suffi- 

cient room for the slide label to the left of 
the cover. Mount one of the palps with the 
dorsal side uppermost. Remove the chela 
from the other palp and spread the fingers 
wide apart. Mount this chela with the ex- 
ternal or lateral surface uppermost. If the 

body and palps are heavy and thick, support 
the cover glass with short pieces of capillary 
tubing or short pieces of finely drawn glass 

rod. Mount the chelicerae and the previ- 
ously removed legs under a smaller cover to 
the right of the first. Do not use supports 
under this cover since the cover glass should 

rest on the legs and press them out flat for 
measuring. 

After clearing with hydroxide and before 
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mounting some species or stages that are 
only lightly sclerotized, stain the body in 
acid fuchsin. Wash the material in dilute 
hydrochloric acid before putting it into this 

stain. After staining, wash the preparation 

in distilled water for some time to bleach 
out excess stain; then clear it in beechwood 

creosote and mount as directed above. 

Label all slides clearly, indicating collec- 
tion data and means of associating slide ma- 
terial with similar material in fluid. When 

an organism is identified, its name should 
be put on the slide label. 

MORPHOLOGY 

As an aid in the use of keys and the accu- 

rate identification of species, the important 
features of the external morphology of 
pseudoscorpions are outlined below. Addi- 

tional information is available in the works 
otf Chamberlin (193la), Beier (19324, c, 
d), and Roewer (1936, 1937). 

Body 

The body of a pseudoscorpion, fig. 7, is 
divided into two general parts, the cephalo- 
thorax and the abdomen. Both the body 
and the appendages bear many setae, the 

number and arrangement of which are of 

considerable taxonomic importance. In 
many species, the setae are slender and 

tapering, but in others they are modified in 
various ways. Commonly some of the setae 
are divided or branched at the tips and give 
somewhat club-shaped silhouettes; these 
setae are spoken of as clavate or subclavate 

in allusion to their general appearance. In 
some cases the branching occurs on only one 
side of a seta, and in others it extends down 
both sides of the seta to give a feathered 
effect. The cephalothorax is covered dor- 
sally by a shield or carapace that is with- 
out segmentation, although in some cases 
one or two transverse furrows subdivide the 
surface of the carapace. 

The mouth is at the anterior end of the 
cephalothorax and the feeding structure is 

retracted within a cavity in the anterior 
portion. In most species, one or more pairs 

of eyes are situated on or near the lateral 
margin of the cephalothorax; each eye has 

a single facet. 
The abdomen consists of 12 segments, of 

which the last is greatly reduced and very 

inconspicuous. In some species, as indicated 

in fig. 7, the eleventh and twelfth segments 



424 

cannot be seen in strict dorsal view. Each 

segment of the abdomen bears a dorsal ter- 

gite and a ventral sternite, but in many 

forms each of these is divided medially to 

form lateral sclerites or areas called tergal 
and sternal halves. The chaetotaxy and 

sculpturing of the tergites and sternites are 
often useful in taxonomy. The tergites are 
usually regular in arrangement and shape, 
but the anterior sternites are modified as a 

result of the presence of the genital opening 
and its accompanying structures. Toward 

the lateral end of each third and fourth 
sternite is a stigma or spiracle through 
which air is taken into the tracheal system. 

In the males of a few species, the lateral 

ends of some of the tergites are modified to 
form keels. A pleural membrane covers the 

CHELICE RA 

Vos 
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abdomen laterally between the sternites and 
tergites. 

Appendages 

A pseudoscorpion bears six conspicuous 

pairs of segmented appendages, all arising 
from underneath the cephalothorax: a short 
pair of pincer-like chelicerae; an elongate 

pair of palps, each ending in a pincer-like 

structure; and four pairs of legs, designated 
in descriptions by Roman numerals. Unlike 
most of the members of the Arachnida, the 

pseudoscorpions lack patellae on 

appendages. 
Chelicerae—Each chelicera, fig. 8, is 

attached near the anterior end of the 
cephalothorax and consists of a basal seg- 
ment or podomere extended anteriorly to 

aw 

mf 

ff 

PALP — 

Fig. 7—Sketch of a heterosphyronid pseudoscorpion to show the general body plan and 

appendages. The Arabic numerals designate segments of the abdomen; the Roman numerals 
indicate the four walking legs which arise from under the carapace on the venter of the 
cephalothorax. Abdominal segments 11 and 12 are not visible in a dorsal view of all species. 
Abbreviations used are ch, chela; fe, femur; ff, fixed chelal finger; mf, movable chelal finger; 
mt, metatarsus; pb, pars basalis; pt, pars tibialis; ta, tarsus; #2, tibia; ¢r, trochanter; /t, telo- 

tarsus. The coxa, which is basad to the trochanter on each leg, is not shown. 

their 

——-— 
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form a fixed finger and a second segment to 
form a movable finger. The dorsal surface 
of the base of the chelicera bears numerous 
setae. Those that are of major significance 

Sivruies 
interior 

Fig. 8—Lamprochernes oblongus Q. Ex- 
terior or dorsal view of chelicera. The setae 

important in taxonomy are indicated by the 
standardized designations: b, basal seta; es, 
exterior seta; gs, galeal seta; is, interior seta; 

/s, laminal seta; sh, subbasal seta. 

in taxonomy have been designated by letters 
as shown in fig. 8. The setae vary among 

species and genera in number, position, and 
size. The lateral margin of the subventral 
surface of the cheliceral base bears a flagel- 
lum that consists of a few to many modified 
setae. The fixed finger is usually smaller 

than the movable cheliceral finger, bears an 

apical tooth and several denticles along the 
inner margin, and is supplied with a longi- 
tudinal row of plates making up the serrula 
interior. With exception of the terminal 
three or four, the plates are frequently fused 
to form a so-called velum. The outer mar- 

gin of the fixed finger often bears a longi- 
tudinal keel or riblike structure known as 

the lamina exterior. The movable cheliceral 
finger has a prominent serrula exterior, con- 

sisting of a row of ligulate plates extending 
along nearly the entire length of the finger. 
The movable finger terminates in an apical 

tooth and the inner margin bears either a 

subterminal lobe or a series of denticles. 

Near the end of the movable finger is in- 
serted a galeal seta. In some groups, a con- 
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spicuous galea or spinneret is attached near 
the end of the movable finger. This galea 
is said to function in spinning silk discharged 

from silk gland ducts that open at the tips 

Fig. 9.—Chelifer cancroides 9. Lateral 
view of chelal hand of palp. The standardized 
symbols used for the tactile setae of the mov- 
able finger are as follows: b, basal seta; sh, 

subbasal seta; sf, subterminal seta; ¢, terminal 

seta. On the fixed finger, e indicates exterior 
and 7 indicates interior; either is used in con- 

nection with 7, sh, and the like. Thus, et is the 

exterior terminal seta, while i/ is the interior 
terminal seta. 

of the galeal branches or rami. When the 
galea is reduced or wanting, the ducts ap- 

pear to terminate in a tubercle or directly on 
the surface near the tip of the finger, fig. 

25GR 
Palps.—The palps, fig. 7, are the most 

conspicuous appendages of the animal and 

are usually extended anteriorly. Each palp 

consists of several segments or podomeres: 

the coxa or maxilla, the trochanter, the 

femur, the tibia, and the chela. The chela 

has a movable finger that no doubt repre- 

sents an additional segment. The character- 
istics of the palpal segments most useful in 

taxonomy are the general shape, the chaeto- 

taxy and sculpturing, the absolute size, and 
the length-width ratio. The last is fairly 
constant within each species and use of it is 

becoming increasingly important for the 
separation of closely related species. The 

segments of the palp, especially the chela, 

in some cases show sexual dimorphism, the 
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chela of the male frequently being larger 
and stouter than that of the female. 

The characteristics of the chela, fig. 9, 
are very important in classification. For a 
satisfactory study of the chela, a side view 
must be obtained. In such a view, the inner 

margins of both the fixed and movable 
fingers in most cases seem to be supplied 

with small contiguous teeth. In some cases, 
however, the teeth are alternately large and 

small, or variable in different parts of the 
margin. In the family Chernetidae, acces- 

sory teeth are borne on the outer and inner 
aspects of each finger near the marginal 

teeth. Great taxonomic significance is at- 
tached to the number and arrangement of 

the tactile setae of the fingers. In most 
species of pseudoscorpions the fixed finger 

has eight tactile setae and the movable finger 
has four, as shown in fig. 9. In other species, 

the number of tactile setae is greater or 

smaller. Each tactile seta is identified by 

the bulbous structure or areola from which 
it originates. One or both of the chelal 
fingers terminate in a venedens, or venom 
tooth, through which the venom is dis- 
charged. The venom duct can usually be 
traced proximally to the nodus ramosus, a 

dilation at the point where the small ducts 

form individual venom glands or reservoirs 
unite to form a single duct. 

Legs.—With respect to the legs, several 
characteristics such as the number of seg- 

ments, the nature of the joint between the 

pars basalis and the pars tibialis of the 

femur, and the nature of the terminal claws 

and chaetotaxy are important in classifica- 

tion. The number of segments in the legs 
is used as the basis for dividing the order 
Pseudoscorpionida into three suborders. In 

the suborder Monosphyronida, each leg has 
six apparent segments: coxa, trochanter, 
pars basalis and pars tibialis of the femur, 

tibia, and tarsus. In the suborder Diplos- 

phyronida, the tarsus of each leg consists of 
the proximal metatarsus and the distal 

telotarsus, so that the leg appears to be 

made up of seven segments. In the suborder 
Heterosphyronida, each first and second leg 

has a single tarsal segment, whereas each 
third and fourth leg has two tarsal segments. 
The nature of the legs in the heterosphyro- 
nid pseudoscorpions is shown in fig. 7. In 
general, the legs do not show sexual 
dimorphism except occasionally in modifica- 
tions of the tarsal claws of the first leg. 

The coxae of the legs are more or less 
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rigidly attached to the cephalothorax and 
can easily be seen in ventral view. In some 
groups of the Heterosphyronida, one or 
more of the pairs of coxae bear spines. 
Some species have a minute seta-bearing 
tubercle located medially between the third 
and fourth pairs of coxae. 

Genitalia 

In addition to the structures already de- 
scribed, the genital organs are of some im- 
portance in taxonomy. The external geni- 
talia are located on the ventral surface of 

oe oxal sa 

coxa IV 

N 
trochanter | 

genital sac 

statumen 
convolutum 

Fig. 10.—Dactylochelifer copiosus &. Im- 
portant structures of the male genital complex 

of the highly specialized type found in the 
Cheliferidae. 

the abdomen in the region of the second and 
third abdominal segments. The second 
sternite forms an anterior genital operculum, 
and the third sternite forms a posterior 
operculum. 

In the female, the genital complex is 
relatively simple. When better known, it 
will probably assume greater significance in 
classification. In some species, a pair of 
seminal receptacles may be distinguished. 
These are often in the form of elongated 
tubules. In many females, perforated plates, 

known as cribriform plates, are present. The 
shape, position, and number of these plates 
are characters used in systematic work. The 
seminal receptacle and the cribriform plates — 
may be seen in many females cleared with 
hydroxide. 

In the male, the genital complex is more 
variable than in the female. The chaetotaxy 
of the opercula can be used on occasion 

as a specific character. In one group, the 
subfamily Cheliferinae of the family Cheli- 
feridae, the genital organs of the male are 

highly modified and specialized, fig. 10. In 
males of certain genera of this group, each 
fourth coxa contains a coxal sac either with 
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or without a separated medial portion known 

as the atrium. The sclerotized statumen 
convolutum may or may not be invaginated 
anteriorly. When an anterior invagination 
occurs, the invagination contains a short 

sclerotized rod. 
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CLASSIFICATION 

The order Pseudoscorpionida or Chelone- 

thida, embracing all of the pseudoscorpions, 

is set off from other orders of the class 

Arachnida by the following combination of 
characters: carapace unsegmented, fig. 7, 
covering the cephalothorax; abdomen seg- 

mented, not divided into pre- and post-abdo- 

men; no sting on the abdomen; chelicerae 
small and chelate; palps large and chelate; 

respiration by means of simple tracheae. 

The order is divided into three suborders, 
each of which is represented in the fauna 
of Illinois. These suborders in turn are 

divided into a system of superfamilies, fami- 

lies, and lower categories in order to facili- 
tate grouping together related genera and 

demonstrate as far as possible natural rela- 
tionships. The general classification fol- 

lowed here is that outlined summarily in 
papers by Chamberlin (19294, 1930, 1931a) 

and extended or modified by Beier (19324, 
c, d). These papers as a group give a com- 

prehensive outline of the classification of the 

entire pseudoscorpion world fauna, to- 

gether with full bibliographic treatment of 

the supergeneric names involved. Material 

in these papers is not repeated in the present 
paper, but instead the interested student is 

referred to them for further study. 
The bibliographic citations given in the 

present paper for species or genera are not 

intended to be complete. They consist of 

references to the original description, to 

papers in which are given diagnoses more 

nearly complete than the original, to publica- 
tions that contain important changes in tax- 

onomic position or nomenclature, and to 

papers that have definite reference to the 
fauna of Illinois. 

In this paper a complete diagnostic charac- 
terization of a species is given only for 
species that are new or for which no recent 
and complete description is available in the 

literature. For other species, a summary of 
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diagnostic characters is given and reference 
made to available extended descriptions. 

Measurements throughout this paper are 
in millimeters. 

Disposition of Material 

Most of the Illinois material recorded 

here and not otherwise noted is in the col- 
lection of the Illinois Natural History Sur- 

vey at Urbana, Illinois. Some material that 

belongs to other institutions is cited, and this 

usually is indicated by letters following the 
record. The letters used are as follows: 
cH—Collection of C. Clayton Hoff, Uni- 

versity of New Mexico, Albuquerque, N. 
Mex. 

cm—Chicago Natural History Museum, 
Chicago, Ill. 

cr—Collection of C. L. Remington, Yale 
University, New Haven, Conn. 

cu—Cornell University, Ithaca, N. Y. 

Hv—Collection of H. J. Van Cleave, Uni- 
versity of Illinois, Urbana, III. 

1mM—Illinois State Museum, Springfield, 
Ill. 

jc—Collection of J. C. Chamberlin, For- 
est Grove, Ore. 

mcz—Museum of Comparative Zoology, 
Harvard College, Cambridge, Mass. 

ws—Collection of Willis E. Snow, Ur- 
bana, Ill. 

Systematic List 

To date there are Illinois records for 26 
species of pseudoscorpions. Of these, two 
are known only on the basis of literature 

records. They are indicated by an asterisk 
in the following list. 

Suborder HETEROSPHYRONIDA 
Family TripENCHTHONUDAE 
Subfamily Tridenchthoniinae 

Tribe Verrucadithini 
Verrucaditha spinosa (Banks) 

Family CHTHONIIDAE 
Subfamily Chthoniinae 

Tribe Chthoniini 
*Chthonius ischnocheles (Hermann) 
Chthonius tetrachelatus (Preyssler) 
A pochthonius moestus (Banks) 
Heterochthonius multispinosus Hoff 

Mundochthonius rossi new species 
Mundochthonius sandersoni new species 

Suborder DIPLOSPHYRONIDA 
Family NEopistiDAE 
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Subfamily Neobisiinae 
Microbisium brunneum (Hagen) 
Microbisium confusum Hoft 

Family GarypIDAE 
Larca granulata (Banks) 

Suborder MONOSPHYRONIDA 
Family CHERNETIDAE 

Subfamily Lamprochernetinae 
Lamprochernes oblongus (Say) 
Lamprochernes minor new species 

Subfamily Chernetinae 
Parachernes squarrosus new species 

Pselaphochernes parvus Hoff 
Reginachernes ewingi new species 
Reginachernes lymphatus new species 

Dinocheirus pallidus (Banks) new com- 
bination 

Dinocheirus solus new species 

Acuminochernes crassopalpus (Hoft) new 
combination 

Mirochernes dentatus (Banks) 
Illinichernes distinctus new species 

*Chelanops (?) corticis Ewing 
Family CHELIFERIDAE 
Subfamily Cheliferinae 

Tribe Cheliferini 
Chelifer cancroides (Linnaeus) 
Idiochelifer nigripalpus (Ewing) 
Paisochelifer callus (Hoff) 

Tribe Dactylocheliferini 
Dactylochelifer copiosus Hoft ; 
The keys to suborders, superfamilies, and 

families are designed to accommodate the 
entire fauna known at present from America 

north of Mexico. Where used, the sub- 

family keys are designed for the same fauna. 
Keys to tribes and genera are intended pri- 
marily to resolve the fauna of the central 
and eastern United States and adjoinin 
portions of Canada. Keys to species include 
those taken in Illinois and in addition a few 
species that are known from surrounding 
states and that ultimately may be found i 
this state. 

Key to SuBORDERS 

1. Each first and second leg with five segments 
exclusive of the coxa, and each third 
and fourth leg with six segments ex- 
clusive of the coxa, fig. 7.............. 
seh a ce ee See Heterosphyronida, p. 429 

All legs with the same number of segments 

2. Tarsus of each leg divided into metatarsus 
and telotarsus, so that the leg has six 
segments exclusive of the coxa......... 
Saigicin teh nan Diplosphyronida, p. 443 
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Tarsus of each leg not divided, so that the 
leg has five segments exclusive of the 
coxa.........Monosphyronida, p. 449 

Suborder HETEROSPHYRONIDA 

Members of this suborder may be recog- 
nized by the single tarsal segment in the 

first and second legs and the two tarsal 

segments in the third and fourth legs. Both 
families represented in North America are 

known from Illinois. Both may be recog- 
nized by the extremely large chelicerae, fig. 
11, as well as by the key characters. 

Key 

Most abdominal tergites with a double row 
of closely spaced, short and stout setae ex- 

tending completely across each segment; 
respiratory spiracles of third and fourth 
sternites obliquely placed and with differ- 
entiated guard sclerites, fig. 12#; body and 
palps very setose and granular; spines on 
foxaeweandollyhipw L221 ak derca sy euek ¢ 
Sa ea eee Tridenchthoniidae, p. 429 

Abdominal tergites with only a single row of 
long and slender setae across each segment; 
respiratory spiracles of third and fourth 
sternites transversely placed and without 
guard sclerites differentiated from the ster- 
nites, fig. 15D; body and palps no more than 
weakly granular; Illinois species with spines 
on coxa I, fig. 15C, on coxa II, or on coxae 
Sb Zetrks (6 lpetalpaea eels a Chthoniidae, p. 431 

ro FAMILIES 

TRIDENCHTHONIIDAE 

Pseudoscorpions belonging to this group 

can be recognized by the obliquely placed 
stigmata or respiratory spiracles, fig. 122, 
that are guarded by well-developed sclerites. 

Some exotic genera have only a single row 
of stout setae across the abdominal tergites. 

In America north of Mexico the family is 
represented by a single genus, /’errucaditha. 
Diagnosed in relation to the world fauna 
by Chamberlin & Chamberlin (1945), this 

genus is placed in the subfamily Tridench- 
thoniinae and tribe Verrucadithini. 

1. VERRUCADITHA Chamberlin 

Alura Chamberlin (1926, p. 334). Genotype, 

by original designation: Chthonius spinosus 
Banks. (Name preoccupied by Alura Moes- 

chler 1883.) 
Verrucaditha Chamberlin (1929b, p. 59). New 

name for Alura Chamberlin. 
Verrucaditha Chamberlin. 

Chamberlin (1945, p. 22). 

Chamberlin & 
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Fig. 11—d pochthonius moestus, an example 
of the suborder Heterosphyronida and_ the 
family Chthoniidae. 

Members of this genus possess movable 
chelal fingers on which the marginal teeth 

are broad, rounded, and contiguous. Only 
one nearctic species is known. 

Verrucaditha spinosa (Banks) 

Chthonius spinosus Banks (1893, p. 67). 
Verrucaditha spinosa (Banks). Chamberlin 

(1929b, p. 59), Chamberlin & Chamberlin 
(1945, p. 24), Hoff (19464, p. 103). 

In general, the following combination of 
characteristics serves to identify adults with- 
out mounting: body length 1.0-1.3 mm.; 

carapace with about 100 heavy lanceolate in- 
vesting setae, fig. 12B, and with the anterior 

carapacic margin distinctly bilobed; the pair 
of tactile setae on the dorsum of each chelal 
hand removed from the proximal margin of 
the hand by about one-fourth its length, figs. 
124, 12C; spines on coxae I and II, fig. 12D. 

For more extensive descriptions of this 

species, the reader is referred to Chamberlin 
& Chamberlin (1945)*and Hoff (19464). 
DeutonymMpH.—The following descrip- 

tion is based on one individual. This stage 
has not been described previously in the 
literature. The deutonymph in general 

resembles the adult, length 0.82 mm., great- 
est width of abdomen 0.35 mm. Carapace 

anteriorly bilobed, each lobe with four stout 
marginal setae; eyes conspicuous. Chelicera 

very similar to that of the tritonymph as 
previously reported (Hoff 1946b) except 
that there are three rather than two galea- 
like processes near the end of the movable 
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Fig. 12—Verrucaditha spinosa. 

finger and 10 rather than 14 plates in the 
serrula exterior. Three to five spines occur 

on each of coxae I and II. Segments of palps 

weakly granulate and light yellow in color. 
Palp with femur 0.205 mm. long, 0.07 mm. 
wide; tibia 0.125 mm. long, 0.075 mm. wide; 

chela 0.4 mm. long, 0.082 mm. wide; depth 
of hand equal to width, length about 0.13 
mm.; movable finger 0.26 mm. long. Fixed 
chelal finger with seven tactile setae, ds and 

et near distal end, it and est near center, 

two setae near base of finger, and one (ish 
or ib) a little proximad to the mid-point of 

the dorsum of the hand; movable finger 
with two tactile setae near center. Marginal 
teeth similar in appearance to those of the 
adult; movable finger with 24 marginal 
teeth; fixed finger with 11 acute and well- 
separated teeth in the distal half of the 
finger and 10 more nearly contiguous teeth 
on the proximal half of the finger margin. 

DistRiIBUTION.—Jerrucaditha spinosa 
does not occur abundantly in Illinois. Of 

eight records, four are from Adams County 

and one each from Brown, Jackson, Jersey, 

and Madison counties. The species is widely 
distributed in the central and southeastern 

part of the United States as shown by exist- 
ing records (Chamberlin & Chamberlin 
1945). 

A, dorsal view of palp ¢; B, setae of carapace; | 
exterior view of chela, ¢; D, coxal spines, ¢. E, stigmata or respiratory spiracles, 9. 
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This species usually occurs in debris ai 
decaying wood of old stumps and logs | 

deciduous forests. One collection was take 
from “ground cover” and one from falle 
needles under an eastern redcedar 

(Juniperus virginiana Linnaeus). 

Fig. 13.—Chthonius ischnocheles. 
view of chela. (After Chamberlin.) 
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Illinois Records.—Apams County: 1943, 
>. C. Hoff, 1 2 ; Coe’s Spring, Oct. 28, 1944, 
Rev. Edbert Long, 13,22 (14,192, cn). 
EDWARDSVILLE: Sept. 24, 1943, Ross & San- 

lerson, 1 immature. Grarron: Sept. 30, 
943, Ross & Sanderson, 14. MaKkanpa: 
Det. 12, 1933, Frison & Ross, 1 ¢. Quincy: 
outhwest of, July 8, 1944, C. C. Hoff, 1 

mmature (CH); south of, July 8, 1944, C. 
>. Hoff, 1g. Stroam: Siloam Springs, Aug. 
9, 1945, C. C. Hoff, 1 immature (cH). 

Ake, 

19) 

Fig. 14.—Chthonius tetrachelatus. 
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CHTHONIIDAE 

Species belonging to this family may be 
recognized by the transversely placed spi- 
racles that are not accompanied by separate 
guard sclerites, fig. 15D. All four Illinois 
genera belong to the subfamily Chthoniinae 
and the large tribe Chthoniini. Members of 

this tribe possess two tactile setae (ish and 
ib), figs. 144, 154, in a transverse pair on 
the dorsum of each chelal hand. 

A, dorsal view of palp, 6; B, external view of chela, 
}; C, first leg, 3; D, parts of coxae II, I[I, and IV, showing the spines of coxa III and the 
ubercle and setae, 2 ; E, two isolated coxal spines enlarged to show structure, 6 ; F, fourth 

*g, 6, drawn to a much smaller scale than first leg, C, If the specimen is shrunken in mounting, 
le tubercle and setae in D are difficult to see. 



Fig. 15.—A pochthonius moestus. 
2 ; C, spines of coxa I, 2; D, stigma on sternite 3, 9. ‘ 

Key to GENERA 

1. Eyes absent; body length 2.3 mm........ 
seeseseeee..,....6. Genus? packardi 

Eyes present, or, if wanting or vestigial, 
body length less than 1.5 mm......... 2 

2. Mesal portion of coxa I containing a group 
of well-separated spines, often in a row, 
each spine arising from an elongate slit, 
fig. 15C; intercoxal tubercles not present 
on the mid-line between any of the 

Mesal portion of coxa I without such 
spines; instead a comb of short spines 
or a group of short, feathered spines 
present on the mesal region of coxa II or 
coxae II and III, figs. 14D, 17&; a 
minute intercoxal tubercle bearing two 
small setae present between the junc- 
flonof coxae Lilvandy Viv eee 4 

3. Teeth along margins of chelal fingers short 
and broad, arranged close together, 
fig USB etn plea 3. Apochthonius 

Chelal teeth widely spaced, alternately 
larpe-and: small hes. |G Genesee deine: 

5 {ole aera ooh ae eee 4. Heterochthonius 
4. A group of well-separated, short, feathered 

spines present on each mesal margin of 
coxae II and III, figs. 142, 14D....... 
SS chia iategntte, Be cate Se OF 2. Chthonius 

Short coxal spines in the form of a comb, 
frequently united at bases, present only 
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A, palp in dorsal view, ?; B, chela in lateral view, 
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on the mesal portion of coxa II, fg: 
IHD SV De ashe oe 5. Mundochthonius: 

2. CHTHONIUS C. Koch 

Chthonius C. Koch (1843, p. 76). Genotype, 
by subsequent designation of Simon (1879 
Obisium orthodactylum Leach. 

Chthonius C. Koch. Chamberlin (1929b, ] 
69), Chamberlin (1931a, p. 212), Beie 
(19326, p. 43). } 

The genus Chthonius is characterized b 
the presence of an intercoxal tubercle, spines 
on coxae II and III, and simple teeth (ne 
always contiguous) on the inner margins Of 
the chelal fingers, figs. 14B, 14D. Several 
subgenera have been outlined in the liter 
ature. Of these subgenera, two are repr 
sented in Illinois, each by one species. Othe 
species in the genus are known from) 
Georgia, North Carolina, and California. 

Key Tro SuBGENERA AND SPECIES 

Teeth of inner margins of chelal fingers la 
acute, uncrowded, and somewhat con 
and recurved; chelal hand appearing eve’ 
rounded on the dorsal margin as viewet 
from the side, fig. 13. Subgenus CAthoniu: 
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th of inner margins of chelal fingers long 
_ and pointed, often well separated; in lateral 
View, the chelal hand displays a depression 
_ between the tactile seta of the dorsum of the 
hand and the finger base, fig. 148. Subgenus 

Ephippiochthonius........... tetrachelatus 

Subgenus ChAthonius C. Koch 

Chthonius s. str. C. Koch. Beier (1932h, p. 47). 

_ Members of this subgenus may be recog- 

marginal teeth of the chelal fingers. The 
marginal teeth in some species are well sepa- 
rated, at least in the distal part of the fixed 

finger. The chelal hand has an evenly 
rounded contour as viewed from the side, 

re being no dorsal depression near the 
base of the fixed finger. A single species of 
the subgenus has been taken in the Illinois 
fauna. 

_ Chthonius ischnocheles (Hermann) 

Chelifer ischnocheles Hermann (1804, p. 118). 
Chthonius Pensylvanicus Hagen (1869, p. 
52). 
Chihonius pennsylvanicus MWHagen. Ewing 

(1911, p. 80). 
Chthonius ischnocheles (Hermann). Cham- 
berlin (19294, p. 71). 
Chthonius (Chthonius) ischnocheles  (Her- 
mann). Beier (1932d, p. 48). 

_ The species can be recognized from the 
characters given in the keys. The following 
idditional characters are listed by Beier 

(19325). Cephalothorax with 20 to 24 
— the posterior margin with four to 

x equally long setae. Setae of the tergites: 
t:4:4:4:6:6:6:6. Marginal teeth of the pal- 
val fingers pointed, triangular in outline, 
ind directed somewhat toward the base of 
he finger, fig. 13. Teeth of movable finger 
ilmost as strong as those of the fixed finger. 
Soxa II with at least 14 spines, coxa III 
vith at least 9 spines. Intercoxal tubercle 
vith two setae. Body length 1.6-2.4 mm.; 
alpal hand 0.5 mm. long, 0.27 mm. wide; 
inger length 0.85 mm. 
_ Distripution.—Ewing (1911) reported a 
ingle individual of this species from Hill- 
ty, Vermilion County, Illinois. No addi- 

ional collections have been secured in our 
ecent survey. The species has a wide dis- 
ribution and is reported from many locali- 
ies in Europe and from the northeastern 

art of the United States (Chamberlin 
9296). More Illinois records of this species 
vould be useful. 

» 

y 
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Subgenus Ephippiochthonius Beier 
Ephippiochthonius Beier (1930a, p. 323). 

Genotype, by present designation: Scorpio 
tetrachelatus Preyssler. 

Members of this subgenus are recognized 
by the presence of 18 setae on the carapace, 
of which two are on the posterior margin; 

in lateral view, the chelal hand displays a 
depression between the tactile setae of the 
dorsum of the hand and the finger base, fig. 
14B ; teeth of chelal fingers are long, pointed, 
and usually well separated. A single species 
has been taken in Illinois. 

Chthonius tetrachelatus (Preyssler) 

Scorpio tetrachelatus Preyssler (1790, p. 59). 
Chthonius tetrachelatus var. maculatus Menge. 

Stecker (1875, p. 314). 

Chthonius longipalpus Banks (1891, p. 164). 
Chthonius longipalpus Banks. Ewing (1911, 

p. 80). 

Chthonius tetrachelatus (Preyssler). Vachon 

(1941a, p. 442). 

Chthonius (Ephippiochthonius) tetrachelatus 
(Preyssler). Hadzi (1933a, p. 

p. 179), Hoff (19464, p. 109). 

Individuals of this species may be recog- 
nized by the characteristics given in the key, 
especially by the shape of the chelal hand 
and the nature of the marginal teeth of the 
chelal fingers, fig. 14B. No detailed descrip- 
tion is included here, since the species has been 
treated recently and adequately by Hadzi 

(1933a, 1933b) and Vachon (1941a, 1941). 
The adults and most nymphs (but not the 
protonymph) in our collections agree well 
with those described by Vachon, except that 
the palpal segments of our specimens appear 
to be a little more slender than indicated in 
Vachon’s drawings. 

I have examined a single protonymph 
that apparently belongs to this species. Un- 

fortunately, this protonymph was not asso- 
ciated with adults and, as a result, the identi- 

fication may be questioned. The individual 

differs radically from the form described by 
Vachon (1941a,; 19414) as the protonymph 

otf tetrachelatus. Possibly Vachon studied 
the last larval stage rather than the first 
nymphal stage, or protonymph, since his 
drawings do not appear to be made of ani- 

mals sufficiently developed to be proto- 
nymphs. Because of limited material and 
questionable identification, the protonymph 

I have examined that apparently belongs to 

this species is not described here. 
DistrRiBUTION.—Chthonius tetrachelatus 

was taken by the writer in 11 collections in 

139; 19335, 
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the vicinity of Quincy, Adams County. In 

addition, a single individual was present in 
a collection made by Henry Dybas near 
Mooseheart, Kane County. The only other 

record available is from Herod, Pope 

County, and consists of the questionable 
protonymph mentioned above. The species 

has a wide distribution in Europe and north- 

ern Africa and has been reported from the 

New England states and Indiana in the 

United States (Chamberlin 19294). 

Ecological data are available only for the 
collections taken in Adams County. Here 
the species was found chiefly in debris and 
leaf mold in woods, frequently in the vicinity 

of limestone outcroppings along the blufts 

of the Mississippi River. 
Illinois Records.—HeErop: Oct. 12, 1933, 

ground cover in woods, Frison & Ross, 1 

protonymph. MooseHeart: Sept. 1, 1939, 

Henry Dybas, 1 specimen (cm). Quincy: 

Oct. 10, 1943; Nov. 1, 1943; July 2, 1944; 
July 29, 1944; Aug. 13, 1944; all by C. C. 
Hoff, many specimens. 

3. APOCHTHONIUS Chamberlin 

Apochthonius Chamberlin (1929b, p. 66). 

Genotype, by original designation: Chthon- 
ius moestus Banks. 

Apochthonius Chamberlin (1929c, p. 152). 

A pochthonius Chamberlin. Beier (1932, p. 
41). 

The genus includes pseudoscorpions with 

the following characteristics: 22 to 24 setae 
on the carapace; four eyes; each coxa I 

with three simple seta-like coxal spines, each 

spine originating from a cleft or fissure on 

the surface of the coxa, fig. 15C; intercoxal 
tubercle lacking; chelicera with seven setae 

on the hand; marginal teeth of the chelal 
fingers small, contiguous, and occupying 

nearly the full length of the finger margins, 
fig. 15B. One species, moestus, occurs in 
eastern North America; two others in the 
north Pacific Coast region, occidentalis 
Chamberlin and intermedius Chamberlin. 

A pochthonius moestus (Banks) 

Chthonius moestus Banks (1891, p. 165). 

A pochthonius moestus (Banks). Chamberlin 

(1929b, p. 67), Hoff (19444, p. 125; 1945¢, 
p. 311; 19464, p. 105). 

This species can be separated easily from 
other Illinois pseudoscorpions by the three 
coxal spines on each coxa I and by the small 
and contiguous marginal teeth on the chelal 
fingers. Diagnostic characteristics are illus- 
trated in figs. 11 and 15. 
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DistRIBUTION.—A pochthonius moestus 
widely distributed over Illinois; it has bee 
identified in 65 collections from vyarion 
parts of the state. The species appears t 
be distributed over most of the United State 
east of the Great Plains region. 

One of the more common pseudoscorpion 

in the eastern and central states, moestus is 

found very abundantly in the litter and 
debris on the ground in deciduous woods 
It has also been taken from beneath th 
bark of decaying logs, in moss, and in mam 
mal nests. 

Illinois Records.—Many specimen 
taken throughout the year, are from Alhan 
bra, Alto Pass, Anna, Bond County, Burk 
ville, Cadiz, Charleston, Collinsville, Da 
ville, Dolson (Clarksville), Eichorn, Fou 

tain Bluff, Ganntown, Geff, Giant City 
State Park, Grafton, Herod, Kellervill 
La Rue (Wolf Lake), Marshall, Mont 
cello, New Salem State Park, Oakwoo 
Pocahontas, Quincy, Sherman, Starved Rock 
State Park, Urbana, Vienna, West Vienn 

and White Heath. 

4, HETEROCHTHONIUS Chamberli 
Heterochthonius Chamberlin (1929c, p. 153 

Genotype by original designation: A poch- 
thonius (Heterochthonius) crosbyi Chambet 
lin. 

Heterochthonius Chamberlin. 
313). 

The members of this genus are similar 
members of the genus’ Apochthonius b 
differ in having the marginal teeth of 
chelal fingers with at least the distal tee 
well separated and typically composed 
alternating large and small teeth; coxa 

with three to six spines; carapace with | 
to 24 setae. Only two species are kno 
in the genus, both from the eastern half 
the United States, but only one is recordec 
from Illinois. j 

Hoff (1945¢, 

Key to Species 

Body length 1.6-2.0 mm.; length-width rat 
of palpal femur greater than 4:5, usua 
greater thano:0 a. ate eee multispino 

Body length 1.3 mm.; length-width ratio 
palpal- femur 3:8") .cs.. 22 eee crosby 

Heterochthonius multispinosus Hoff 

Hoff (19456 Heterochthonius multispinosus + 
p. 314). 

This is the only pseudoscorpion thus 
found in Illinois that has four to six (in oj 

specimen, three) spines on each coxa I 
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marginal teeth of the chelal fingers well 
gaced and alternately large and small, figs. 

16B, 16C. 
Mate.—The present 
Il with the type specimens. A study of 
ecimens from Duke Forest, the type 
sality, and from Illinois shows that much 

greater variation occurs than was indicated 
in the study of the restricted type material. 

he following measurements and observa- 
are based on five males from Illinois. 
length 1.65-1.85 mm.; carapace 0.46— 

mm. long, 0.43-0.47 mm. wide; abdo- 

1.15-1.35 mm. long, 0.65—-0.7 mm. wide. 
icera 0.33-0.39 mm. long, base 0.19- 

+ mm. wide; movable finger 0.2-0.235 
n. long; serrula exterior with 16 to 18 

gulate plates. Palp with trochanter 0.21- 
).215 mm. long, 0.12-0.125 mm. wide; femur 
550.73 mm. long, 0.12-0.13 mm. wide, 
= 5.4 to 5.65 times the width (ratio of 

1:1 in type specimens, but ratio in other 

e Forest specimens similar to that in 
many individuals from Illinois) ; tibia 0.26- 

= mm. long, 0.13-0.145 mm. wide, length 
1.9 to 2.05 times the width; chela 0.93-1.05 
mm. long, 0.185-0.2 mm. wide, length 5.0 
to 5.25 times the width; chelal hand 0.37- 
0.42 mm. long, 0.195-0.205 mm. deep; movy- 

e chelal finger 0.56-0.65 mm. long (a 
le less than in the type specimens) and 
yellow in color (not reddish-brown as 

given in the original description). First leg 
th pars basalis 0.36-0.4 mm. long, 0.07— 
5 mm. deep; pars tibialis 0.16-0.195 mm. 

long, 0.065-0.073 mm. deep; tibia 0.21-0.24 

aan. long, 0.05-0.057 mm. deep; tarsus 0.4— 
mm. long, 0.045-0.05 mm. deep. Fourth 

with entire femur 0.57-0.63 mm. long, 
ae basalis 0.2-0.23 mm. deep; pars tibialis 
0.18-0.215 mm. deep; tibia 0.37-0.425 mm. 
long, 0.08-0.087 mm. deep; metatarsus 0.2- 
0.225 mm. long, 0.65-0.70 mm. deep; telo- 

us 0.39-0.45 mm. long, 0.04-0.044 mm. 
Zs tactile seta removed from the proxi- 

mal margin of the tarsus by 0.12-0.13 mm., 
being farther removed from the proximal 
margin than indicated for the type material 
(Hoff 1945c). 
‘Femace.—tIn general, the female resem- 

bles the male except that the body and ap- 

pendages are longer and that many of the 
ments of the appendages are stouter. The 
owing measurements are of two females, 

ach measurement of one followed in paren- 

by the corresponding measurement of 
the other. Body length 1.98 (1.85) mm.; 

individuals agree 
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carapace 0.53 (0.55) mm. long, 0.49 (0.52) 
mm. wide; abdomen 1.45 (1.28) mm. long, 
‘0.56 (0.7) mm. wide. Chelicera with finger 
0.285 (0.26) mm. long, serrula exterior with 
17 (19) plates. Palp with trochanter 0.26 
(0.26) mm. long, 0.145 (0.145) mm. wide; 
femur 0.81 (0.79) mm. long, 0.156 (0.15) 
mm. wide; tibia 0.335 (0.31) mm. long, 
0.175 (0.16) mm. wide; chela 1.18 (1.15) 

mm. long, 0.245 (0.245) mm. wide; chelal 

hand 0.495 (0.48) mm. long, 0.255 (0.25) 
mm. deep; chelal finger 0.7 (0.68) mm. 
long. First leg with pars basalis 0.425 
(0.405) mm. long, 0.087 (0.078) mm. deep; 
pars tibialis 0.2 (0.—) mm. long, 0.08 (0.08) 
mm. deep; tibia 0.255 (0.25) mm. long, 
0.061 (0.062) mm. deep; tarsus 0.46 (0.43) 
mm. long, 0.053 (0.051) mm. deep. Fourth 

leg with pars basalis 0.255 (0.22) mm. deep; 
pars tibialis 0.24 (0.2) mm. deep; entire 
femur 0.7 (0.67) mm. long; tibia 0.475 

(0.44) mm. long, 0.105 (0.09) mm. deep; 
metatarsus 0.258 (0.24) mm. long, 0.08 
(0.07) mm. deep; telotarsus 0.48 (0.46) 
mm. long, 0.053 (0.045) mm. deep; tactile 
seta 0.13 (0.135) mm. from proximal mar- 
gin of tarsus. 

TritonNyMPH.—Much like the adult but 
smaller and segments of the appendages 

stouter. Body about 1.4 mm. long; carapace 

with both length and width about 0.4 mm.; 

abdomen 1.1 mm. long, about 0.65 mm. wide. 
Chelicera with movable finger stouter than 
in the adult and with a subterminal nodule 

in which terminate a number of gland ducts; 

serrula exterior with 16 ligulate plates; 
movable finger 0.18 mm. long, basal setae 

apparently fewer than in the adult. Palpal 
segments conspicuously stouter than in the 
adult, color a little lighter, setae not so 
strongly developed. Palp with trochanter 
0.19 mm. long, 0.1 mm. wide; both femora 

0.5 mm. long, one femur 0.115 mm. wide, 
the other 0.12 mm. wide; tibia 0.215 mm. 
long, about 0.13 mm. wide; chela 0.78 mm. 
long, 0.175 mm. wide; chelal hand 0.29 mm. 
long, 0.17 mm. deep; movable finger 0.51 

mm. long. Marginal teeth of chelal fingers 
much as in the adult except fewer in num- 
ber on the fixed finger and with less differ- 

ence in size between the alternating large 

and small teeth. Movable finger with three 

tactile setae: sf not much distad from the 
mid-point of the finger, ¢ about two areolar 
diameters distad from st, 6 removed from 

the proximal finger margin by less than 
twice the width of the finger at the level 
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of b. Fixed finger with est about midway 
between ist and the finger tip; it about three 
areolar diameters distad from the level of 

est; other setae much as in the adult except 
one of the setae on the dorsum of the chelal 
hand is wanting. The segments of the legs 
generally shaped as in the adult except much 
smaller and stouter; telotarsus of fourth leg 

subfusiform. First leg with pars basalis 
0.258 mm. long, 0.066 mm. deep; pars tibialis 
0.133 mm. long, 0.061 mm. deep; tibia 0.145 

mm. long, 0.048 mm. deep; telotarsus 0.285 

mm. long, 0.042 mm. deep. Fourth leg with 
entire femur 0.42 mm. long, 0.158 mm. deep; 
tibia 0.285 mm. long, 0.072 mm. deep; meta- 
tarsus 0.152 mm. long, 0.06 mm. deep; telo- 

tarsus 0.292 mm. long, 0.046 mm. deep; 
tactile seta removed from the proximal 
margin of the telotarsus by about 0.075 mm. 

4A 
Fig. 16.—Heterochthonius multispinosus 6. 

A, chela, dorsal view; B, chela, lateral view; 

C, more distal marginal teeth of chela. 

DistrRIBUTION.—This species is infrequent 

in Illinois, having been taken in only four 
collections. Two of these collections were 

from Pope County, one from Jackson 
County, and one from Hardin County. The 

only other record is from Duke Forest, 

Durham, North Carolina, the type locality. 
The number of specimens found in the Illi- 

nois collections is small: four males, two 

females, and one tritonymph. 
This species has been taken only from 

ground cover, both in Illinois and in North 

Carolina. 
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Illinois Records —Caniz: Novy. 6, 1942, 
Ross & Sanderson, 246, 12. FouNTAIN 
BuiurrF: Feb. 22, 1933, Ross & Mohr, 1 im- 

mature. Herop: Oct. 12, 1933, Frison & 

Ross, 2¢ (14, cH); Oct. 18, 1944, Ross 

& Sanderson, 19°. 

Heterochthonius crosbyi (Chamberlin) 

Apochthonius (Heterochthonius) crosbyi Cham- 
berlin (1929c, p. 153). 

This species is known only from North 
Carolina, but may eventually be found in 

Illinois. 
Recently the writer has been able, through 

the kindness of Henry Dietrich of the Cor- 
nell University Agricultural Experiment — 
Station, to examine the holotype of Heter- 
ochthonius crosbyi. A comparison of crosbyi 

and multispinosus indicates that crosbyi is 
much smaller than multispinosus and that~ 
there is no possibility of confusing the two 
species. The following measurements were 

secured of the type of crosbyi and serve to 

supplement descriptive material given in the 
literature: body length 1.3 mm. (not 1.5 
mm. as recorded in the original description, 
Chamberlin 1929c); each palp with femur 
0.5 mm. long and 0.13 mm. wide; chela 
somewhat damaged but apparently about — 

0.78 mm. long; movable chelal finger 0.54 — 
mm. long. 

5. MUNDOCHTHONIUS Chamberlin 

Mundochthonius Chamberlin (1929b, p. 64). 
Genotype, by original designation: Mundoch- 
thonius erosidens Chamberlin. 

Mundochthonius Chamberlin. Beier (19320, p. 
36). 

Members of the genus Mundochthonius — 
may be recognized by the simple chelal teeth; 
each tergite with usually four to eight setae; 
intercoxal tubercle with two setae; only — 
coxa II with spines, figs. 17D, 17E. Previ- 
ously, the genus was known from a number 
of species recorded from the western United 

species described below constitute the first 
records of this genus east of the Rockies in 

North America. 

Key tro Species 

Palpal femur longer than 0.3 mm.; chela longer ~ 
than 0.5 mm.; length of palpal chela (with 
an occasional exception) at least 4.2 times 
the width; mesal comb of coxa II irregularly 
fused at base, figs. 17D, 17E......... rossi 

Palpal femur always shorter than 0.3 mm.; 
chela shorter than 0.5 mm.; length of palpal 
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Fig. 17—Mundochthonius rossi. 
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A, teeth of distal part of margin of fixed chelal finger, 

holotype, 4, arrow points proximad; B, dorsal view of palp, paratype, 6; C, lateral view of 

chela, holotype, ¢ ; D, spines of coxa II, paratype, 2 ; E, spines of coxa II, allotype, 2. 

chela always less than 4.2 times the width; 
mesal comb of coxa II fused symmetrically 
at base to form a fan-shaped structure, fig. 
LISD ee fi Reese i RT sandersoni 

Mundochthonius rossi new species 

Individuals of this species may be recog- 

nized by characteristics given in the key and 

illustrated in figs. 17B, 17D. 
Mave.—Unless otherwise indicated, ob- 

servations and measurements are based on 

four individuals. Body and palps light yel- 

low in color; body and appendages moder- 

ately slender; body length 1.05-1.2 mm. 

Carapace subquadrate; two very weakly de- 
veloped eyes, each located about its own 

diameter from the anterior carapacic mar- 
gin; eyes hardly discernible in caustic- 

treated individuals. Anterior margin of 
carapace medially serrate with a small tri- 

angular, but variable, epistome; anterior 

margin of carapace with six setae, of which 

the farthest lateral one of each side is 
located a little distance from the actual 
carapacic margin and close to the eye; pos- 
terior margin of carapace with two setae; 
total setae on carapace 18; carapace smooth 

except for netlike markings on the sides and 

sometimes along the posterior margin; cara- 

pace narrowed a little toward the anterior 
end, sides slightly convex; length of cara- 

pace 0.38-0.41 mm.; width a little greater 

than the length, 0.385-0.415 mm.; ocular 

width 0.38-0.39 mm. Tergites 1 and 2 each 

with four setae, tergites 3 through 9 each 
with six setae; tergites almost smooth, undi- 

vided. Medial setae of sternites much longer 
than lateral setae. Pleural membranes with 
regular rows of fine punctations. Length of 
abdomen 0.7-0.8 mm., greatest breadth 0.41— 
0.48 mm. 

Chelicera.—A little darker than the cara- 
pace; base with six setae, almost smooth. 

Length of chelicera 0.27-0.29 mm., width 
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of base 0.155-0.16 mm. Fixed finger basally 
stout, terminally narrowed and acute; tip 
of apical tooth brown and sclerotic; inner 

margin of finger with about 10 conical and 
acute denticles, usually the distal first and 
third much larger than the others. Movable 
finger moderately stout, gently curved, es- 
pecially near the tip; tip of apical tooth 

brown and sclerotic; spinneret represented 

by a rounded and poorly developed knob, 

apparently without gland ducts; galeal seta 

near the mid-point of the finger; inner mar- 
gin of movable finger with about eight 
denticles, much like those of the other finger 

in general appearance; serrula exterior with 

13 to 15 ligulate plates; length of movable 
finger about 0.16 mm. 
Palp—Fig. 17B. Moderately stout, chela 

slender; surface of segments smooth. Meas- 
urements given as the limits of range 
secured from four mounted individuals. 

Trochanter with flexor margin flatly con- 

vex in the center and with a few long setae; 
1.5-1.7 mm. long, 0.92-0.103 mm. wide; 

length 1.6 to 1.7 times the width. Femur 
subcylindrical, extensor margin weakly con- 
vex or nearly straight in middle, more con- 
vex near the ends; flexor margin slightly 
convex beyond the mid-point; setae of the 
flexor surface much longer than those of the 
extensor surface; 0.345-0.365 mm. long, 

greatest width just distad from the mid- 
point and equal to 0.085-0.09 mm., length 

between 4.0 and 4.15 times the width. Tibia 
with a few long and slender setae, especially 

on the extensor surface; outer margin con- 
vex, inner margin weakly concave’ to 
straight; widest across the extreme distal 
end; 0.177-0.2 mm. long (usually greater 
than 0.19 mm.), 0.105-0.11 mm. wide; 

length between 1.65 and 1.85 times the 
width. Chela with hand rather stout and 
fingers slightly curved; both margins of 
hand evenly convex, but with the flexor 

margin in most individuals conspicuously 

more convex than the extensor; chela 0.55— 

0.585 mm. long, 0.122-0.132 mm. wide, 
length 4.4 to 4.5 times the width; chelal 
hand 0.203-0.21 mm. long; depth of hand 

nearly equal to the width; movable finger 

0.36-0.385 mm. long. Viewed from the side, 
chelal hand, fig. 17C, with ventral margin 

moderately and evenly convex; dorsal margin 

slightly convex, especially in the region of 

the tactile setae of the dorsum of the hand; 

fixed finger nearly straight, movable finger 
slightly curved. Marginal teeth of chelal 
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fingers subquadrate at the distal end of th 
row and each tooth with a small cusp oj 
the proximal corner; teeth of the proximal 

part of each row acuspid and somewha 
rounded and flattened; teeth, fig. 174, regu 
larly spaced along virtually the entire finge 
margin; each finger with usually between 
50 and 60 teeth. Tactile setae of chela ar 
ranged as indicated in fig. 17C. 
Legs—Measurements and _ observation 

based on two males; whenever the two show 
a significant difference, the measurement of 
the holotype is followed in parentheses by 
the corresponding measurement of a ma 

paratype. Surfaces of segments smooth 
setae not abundant except on the distal seg 

ments; each coxa II with three (occasion 

ally two) to five irregular and usually ser 
rate spines, these fused at their bases. First 

leg with pars basalis subcylindrical, slighth 
deeper across the distal end than elsewhere 
0.192 (0.201) mm. long, 0.053 mm. deep 
pars tibialis with weakly convex extenso 
margin, more convex flexor margin, 0.1 
(0.115) mm. long, 0.05 (0.053) mm. deep 
tibia subcylindrical, 0.118 (0.128) mm. lo 
0.038 (0.041) mm. deep; tarsus taper 
little toward the distal end, 0.2 (0.2 
mm. long, 0.034 mm. deep. Fourth leg w 
pars basalis very stout, 0.145 mm. deep 
pars tibialis 0.133 (0.137) mm. deep; entire 
femur 0.327 (0.345) mm. long; tibia wit 
the distal one-half of the flexor margi 

markedly convex, 0.247 (0.258) mm. long 
0.068 (0.071) mm. deep; metatarsus wil 
both margins nearly straight, much less dee 
at the distal than at the proximal end, 0 
(0.112) mm. long, 0.05 (0.051) mm. deej 
metatarsus with a conspicuous pseudotacti 

seta on the extensor surface not far frot 

the proximal margin; telotarsus subcylind 
cal, 0.208 (0.205) mm. long, 0.036 (0. 
mm. deep, a pseudotactile seta placed 0.01 
(0.07) mm. from the proximal margin. — 

Genital Complex.—Posterior operculu 
with about eight marginal setae; 20 to z 
setae superficially placed on each side of th 
genital opening; about 10 setae on the af 

terior operculum. 

FEMALE.—Unless otherwise _ indicated 
observations and measurements are b 
on three individuals; measurements gi 
are the limits of range. Like the male in 
virtually all respects; body length 1.08-1.2 
mm.; carapace 0.4-0.43 mm. long, wi 

equal to length; abdomen 0.4-0.55 mm. wi¢ 
Chelicera.—Like that of the male excef 

t 
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he spinneret is better developed, forming a 
jodule in which gland ducts appear to ter- 
inate ; serrula exterior of 14 ligulate plates; 

ength of chelicera 0.27-0.31 mm., width of 
yase 0.16-0.185 mm.; movable finger vari- 

able, 0.165-0.195 mm. long. 
a Palp—Much as in the male but segments 

ibly a little larger and femur a little 
touter. Trochanter 0.152-0.19 mm. long, 

093-0.11 mm. wide, length 1.63 to 1.73 
es the width; femur 0.34-0.395 mm. 

(allotype 0.372 mm.) long, 0.091-0.102 mm. 
ide, length 3.7 to 3.93 (allotype 3.93) times 

width; tibia 0.183-0.22 mm. long, 0.103- 
129 mm. wide, length 1.7 to 1.8 times 

width ; chela 0.55-0.635 mm. (allotype 0.58 
mm.) long, 0.125-0.155 mm. wide, length 
4.1 to 445 (allotype 4.45) times width; 
chelal hand 0.205-0.24 mm. (allotype 0.217 
mm.) long, depth equal to width; movable 

finger 0.37-0.41 mm. (allotype 0.38 mm.) 
long. Viewed laterally the shape of hand 
and fingers, as well as the dentation and 
chaetotaxy of fingers, essentially as in the 
male. 
Legs——As in the male; spines of coxa JI 

extremely variable, figs. 17D, 17E. Some- 

times longer than width of base (as in the 
allotype). Measurements given are of two 
individuals, each measurement of the allo- 
type followed in parentheses by the corre- 
sponding measurement of the female para- 

type. First leg: pars basalis 0.205 (0.216) 
mm. long, 0.055 (0.061) mm. deep; pars 
tibialis 0.112 (0.129) mm. long, 0.053 
(0.061) mm. deep; tibia 0.129 (0.137) mm. 
long, 0.04 (0.044) mm. deep; tarsus 0.215 
(0.23) mm. long, 0.034 (0.036) mm. deep. 
Fourth leg: pars basalis 0.14 (0.155) mm. 
deep; pars tibialis 0.13 (0.137) mm. deep; 
entire femur 0.354 (0.38) mm. long; tibia 
0.263 (0.29) mm. long, 0.069 (0.076) mm. 
deep; metatarsus 0.114 (0.118) mm. long, 
0.052 (0.061) mm. deep; telotarsus 0.225 
(0.235) mm. long, 0.036 (0.04) mm. deep; 
tactile seta located 0.076 (0.08) mm. from 
proximal margin of the telotarsus. 

Genital Complex—Position of mounted 
specimens prevents description of the chaeto- 
taxy of the genital complex. However, one 

female examined in alcohol had 8 to 10 setae 
on the posterior operculum and 10 setae on 

the anterior operculum. The genital com- 
plex is simple and not sclerotized. 
TritoNymMepH.—General appearance as 

in the male but appendages and body 
smaller, stouter, and lighter in color; cara- 
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pacic epistome less prominent than in adult; 

tergal chaetotaxy much as in the adult; 
body 0.86 mm. long; carapace 0.29 mm. 
long, greatest width 0.28 mm., ocular and 

posterior width 0.26 mm.; abdomen 0.56 
mm. long, about 0.35 mm. wide. 

Chelicera—Details much as in the adult, 

but lighter in color, smaller, and stouter; 

about eight setae in the flagellum; serrula 

exterior of 12 to 13 plates; length of cheli- 

cera 0.21 mm.; length of movable finger 
0.133 mm. 

Palp—Measurements of the single avail- 
able tritonymph as follows: trochanter 0.135 

mm. long, 0.084 mm. wide; femur 0.267 

mm. long, 0.075 mm. wide; tibia 0.152 mm. 
long, 0.091 mm. wide; chela 0.43 mm. long, 

0.103 mm. wide; chelal hand 0.16 mm. long, 
0.103 mm. deep; movable finger 0.29 mm. 

long.- Viewed laterally, fingers somewhat 

stouter than in male; dorsal margin of hand 
nearly straight; marginal teeth of same gen- 
eral nature as in male but slightly fewer in 
number. Movable finger with three setae, 

dificult to homologize definitely with the 
setae of the adult; one seta, possibly ¢, 
located slightly distad from the mid-point of 

the finger; a second seta, possibly st, placed 
somewhat proximad from the mid-point of 

the finger and about three areolar diam- 
eters from the first seta; sb probably want- 
ing; 6 removed from the proximal finger 

margin by a distance about equal to the 
width of the finger at the level of the seta. 

Fixed finger with tactile setae much as in 

the adult except only one seta on the dorsum 
of the hand. 

Legs—Segments essentially as in the adult 
except much smaller and stouter; each coxa 

II with four or five apparently simple spines, 

unequal in length. First leg: pars basalis 
about 0.15 mm. long, 0.049 mm. deep; pars 
tibialis 0.085 mm. long, 0.045 mm. deep; 
tibia 0.095 mm. long, 0.037 mm. deep; telo- 

tarsus 0.148 mm. long, 0.03 mm. deep. 
Fourth leg: pars basalis 0.11 mm. deep; 
pars tibialis 0.102 mm. deep; entire femur 

0.258 mm. long; tibia 0.193 mm. long, 0.06 

mm. deep; metatarsus 0.08 mm. long, 0.045 
mm. deep; telotarsus 0.159 mm. long, 0.038 
mm. deep; seta 0.045 mm. from proximal 

margin of telotarsus. 
DEUTONYMPH.—Observations based on 

one mounted individual. Body and append- 
ages smaller and stouter than in the trito- 

nymph; body not treated with caustic, and 

chaetotaxy of carapace and tergites not ob- 
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served; body 0.75 mm. long; carapace nearly 
0.24 mm. long, about 0.29 mm. wide, pos- 

terior width 0.28 mm., ocular width 0.24 
mm.; two weakly developed eyes; abdomen 
about 0.52 mm. long, 0.3 mm. wide. 

Chelicera—Much like that of the trito- 
nymph; flagellum with about six setae; 
slightly fewer marginal teeth on fingers and 
apparently fewer setae on the base; serrula 

exterior with 10 plates; movable finger 
0.102 mm. long. 
Palp—Segments fairly stout; trochanter 

with the flexor margin irregularly convex, 
0.103 mm. long, 0.068 mm. wide; femur 
distinctly subcylindrical in outline, 0.19 mm. 

long, 0.059 mm. wide; tibia with extensor 
margin convex, flexor margin weakly con- 

cave, 0.12 mm. long, 0.075 mm. wide; chela 
0.325 mm. long, 0.083 mm. wide; chelal 
hand 0.12 mm. long, 0.08 mm. deep; movable 

chelal finger 0.215 mm. long. Viewed later- 
ally, fingers appear fairly stout, both a little 
curved; 30 to 35 teeth on each finger, the 
teeth of the basal one-third of each finger 
distinctly rudimentary. Movable finger with 
two tactile setae, one (possibly st) located 

just within the basal one-third of the finger 
and the other (possibly 7) located a little 
distance proximad from the mid-point of the 

finger. Fixed finger with setae somewhat as 
in the tritonymph except it and est relatively 
more basal in position, and only two setae 

(probably esb or eb wanting) in the group 
near the base of the finger. 
Legs.—Segments much smaller and stouter 

than in the tritonymph; spines of each coxa 
II variable, both simple and deeply incised 
spines present. First leg (measurements 

subject to possible error as the leg was not 
dissected from the specimen): pars basalis 
0.1 mm. long, 0.036 mm. deep; pars tibialis 

0.065 mm. long, 0.036 mm. deep; tibia 0.068 
mm. long, 0.034 mm. deep; tarsus about 0.12 

mm. long, 0.029 mm. deep. Fourth leg not 
in a position favorable for measuring. 

Holotype, male.—Starved Rock State 

Park, Illinois: May 6, 1944, M. W. Sander- 

son. 
Allotype, female.——Starved Rock State 

Park, Illinois: Nov. 8, 1943, mossy debris 

on shelves. Ross and Sanderson. 
Paratypes.—ILLrNois.—STarveD Rock 

Strate Park: Same data as for holotype, 
54, 19, 1 tritonymph; same data as for 
allotype, 26, 12. WHuuire Pines Forest 

Strate Park: July 14, 1944, Frison & San- 
derson, 22, 1 deutonymph, 2 tritonymphs. 
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The following are additional Illinois” 
records not included in the paratype series: 

Ampoy: Dec. 6, 1945, Ross & Sanderson, 
1 specimen. Mount Carro_i: Smith Park, 
Dec. 6, 1945, 8 specimens. WHITE PINES 
Forest STATE Park: soil cover in oak-hick- 
ory grove, Oct. 8, 1933, J. Alsterlund, 1 

specimen. 

This species occurred in eight collections 
from the northern one-fourth of the state, 

all taken from ground cover and debris, 
especially around sandstone outcroppings. 

Many of the collections were from Starved 
Rock State Park and White Pines Forest 
State Park, where conditions are favorable 
for the preservation of the original fauna. 

Mundochthonius sandersoni new species 

This species can be identified by charac- 
teristics given in the preceding key and illus- 

trated in fig. 18. 
Mave.—Measurements and ratios repre- 

sent the limits of range of four individuals. 
Small, fragile, light yellow in color; body 
and appendages moderately stout; body 

length 0.75-0.9 mm. Carapace nearly square 

in dorsal outline; surface virtually smooth 

except marked on the sides by netlike lines; 
posterior margin straight, lateral margins 
usually a little convex; subtriangular epi- 
stome with a conspicuously serrate margin; 
four setae along the posterior carapacic 

margin; total setae on the carapace probably 
20 (difficult to determine in specimens ex- 
amined) ; eyes vestigial, often entirely want- 

ing; length of carapace including the epi- 
stome 0.28-0.31 mm., greatest width about 
equal to the length, posterior width slightly 
less than the greatest width and ranging 
from 0.27 to 0.31 mm. Abdomen weakly 
ovate; tergites and sternites not divided; 

tergites 1, 2, and 3 each with four acuminate 

setae, more posterior tergites each with six 

setae; sternites 5 through 11 with 8 to 10 
acuminate setae; setae of sternite 4 not 

determined in the male; length of abdomen 
0.5-0.6 mm., width 0:3-0.37 mm. Pleural 

membranes finely and weakly papillose. 

Chelicera—Large in ratio to the rest of 
the animal; slightly darker in color than the 
body and legs; 0.19-0.215 mm. long, width 
of base 0.115-0.13 mm.; base with six 

acuminate setae; lateral surfaces of base 

spinose, spines very short and readily seen 

only in relief; flagellum of about nine slender 

plumose setae. Fixed finger curved, apical 
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Fig. 18—Mundochthonius sandersoni. A, movable cheliceral finger, serrula omitted, para- 

type, 2; B, fourth leg, paratype, 2; C, lateral view of chela, holotype, ¢ ; D, coxal spines, 

paratype, ¢ ; E, dorsal view of palp, paratype, ¢ ; F, epistome, paratype, 2 ; G, epistome, para- 
type, 2, another variation. 

teoth sclerotized and strong; nearly 12 

acute teeth along the internal finger margin, 
the distal tooth very heavy, teeth toward 

base weaker; serrula interior reduced: Movy- 

able finger 0.1-0.13 mm. long; galeal seta 
long, inserted near the mid-point of the 

finger; apical tooth strong and _ sclerotic; 

galea represented by a prominent knob, 
which appears to be the terminus for a few 

gland ducts; usually between 8 and 10 acute, 

conical teeth along the distal one-half or 
two-thirds of the finger margin, with the 
most distal tooth larger than the others 
and located some distance from the next 

more proximal tooth; serrula exterior of 14 

to 15 ligulate plates. 
Palp.—Fig. 18E. Light yellow in color 

with chela very slightly darker than the rest 

of the palp; moderately stout; segments 
with a few acuminate setae; segments 

smooth except the dorsum of the chelal hand. 
Trochanter with irregular flexor margin, 

usually flatly convex in the central portion; 
0.114-0.123 mm. long, 0.064-0.072 mm. 
wide, length 1.7 to 1.8 times the width. 
Femur subcylindrical; inner margin slightly 

concave, outer margin nearly straight in the 

central portion but convex at each end, wid- 

est in the distal half; 0.22-0.25 mm. long, 

0.064-0.072 mm. wide, length 3.45 to 3.65 

times the width. Tibia subtriangular, wid- 

est across the extreme distal end; inner 

margin weakly concave, outer margin con- 

vex, usually a little flatly convex; 0.125- 
0.15 mm. long, 0.077-0.084 mm. wide, 
length between 1.63 and 1.73 times the 
width. Chela with hand moderately stout; 
fingers slender, strongly but evenly curved 

in dorsal view; hand with outer margin 
flatly convex, inner margin more convex; 
0.37-0.42 mm. long, 0.091—0.102 mm. wide, 

length 4.0 to 4.15 times width; hand 0.136- 
0.152 mm. long, 0.09-0.1 mm. deep; movable 

finger 0,.25-0.285 mm. long, usually 0.27 
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mm. or more. Viewed laterally, dorsal and 
ventral margins of the hand weakly convex, 
fig. 18C, with the arc of the dorsal margin 
broken by the insertion of the two tactile 
setae, ib and ish, on the dorsum of the hand; 

fixed finger in lateral view with straight 
inner margin, outer margin weakly convex, 

finger tapering rapidly in the distal one- 
fourth; movable finger more slender than 
the fixed finger. Both fingers usually with 
from 45 to 55 marginal teeth, varying in 
structure from the distal ones, which are 

subquadrate and each with a cusp on the 
proximal corner, to the proximal ones, which 

are rounded and acuspid; teeth spaced along 

most of the finger margin. Tactile setae as 
in fig. 18C. 

Legs —Moderately stout, light yellow in 
color; scattered acuminate setae, numerous 

only on the distal segments. A flat, semi- 
lunar blade on each coxa II, fig. 18D; the 
blade irregularly and deeply incised along 
the margin and showing considerable inter- 

specific variation; blade wider than long; 
two or three minute short spines often 
located medially from the blade. First leg 
with trochanter 0.064-0.075 mm. long, 
length 1.23 to 1.33 times the depth; pars 

basalis subcylindrical, deepest near the dis- 
tal end, 0.118-0.133 mm. long, 0.04-0.045 

mm. deep, length 2.9 to 3.05 times the depth; 

pars tibialis stout, 0.065-0.073 mm. long, 
length between 1.62 and 1.73 times the 
depth; tibia with extensor margin nearly 

straight, flexor margin weakly convex, 

0.076-0.087 mm. long, 0.030.034 mm. deep, 
length 2.5 to 2.56 times the depth; tarsus 
tapering slightly toward distal end, 0.129- 

0.145 mm. long, 0.025-0.027 mm. deep, 
length between 4.9 and 5.4 times the depth. 
Fourth leg with femur stout; chaetotaxy 
and color much as in the first leg; pars 
basalis 0.097-0.105 mm. deep; pars tibialis 
0.09-0.098 mm. deep; entire femur 0.215- 

0.24 mm. long, length 2.22 to 2.35 times the 
depth; tibia with the basal one-third of the 
extensor margin slightly convex, distal two- 
thirds of the extensor margin almost 
straight, flexor margin weakly S-shaped, 
greatest depth in the distal one-third; 0.158— 
0.175 mm. long, 0.05-0.055 mm. deep, length 
3.15 to 3.3 times the depth; metatarsus stout, 

a sensory seta near the basal one-fourth of 
the extensor margin, 0.061-0.072 mm. long, 
0.037-0.041 mm. deep, length 1.6 to 1.95 

times the depth; telotarsus subcylindrical, 
margins nearly straight, setae of flexor sur- 
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face very numerous, 0.122-0.136 mm. long, 

0.027-0.3 mm. deep, length 4.47 to 4.54 
times the depth; seta of extensor surface of 
telotarsus removed by 0.03-0.035 mm. from 
the proximal margin of the segment. 

Genital Complex.—Anterior operculum 
with 10 to 12 scattered setae; posterior 

operculum with 12 to 16 marginal setae; 
8 to 10 setae on the lateral rim of each side 

of the aperture; setae small and obscure. 

FEMALE.—Unless_ otherwise indicated, 

measurements are based on seven individu- 

als. Essentially like the male in all details 
but much larger in actual size of body and 
appendages, appendages frequently a little 
stouter. Body length 0.9-1.15 mm.; carapace 

0.31-0.33 mm. long, 0.29-0.35 mm. wide; 

abdomen usually 0.6-0.8 mm. long and 0.3— 
0.45 mm. wide. 

Chelicera.—As in the male; length 0.22- 
0.245 mm., width of base 0.13-0.15 mm.; 
movable finger, fig. 184, between 0.135 and 

0.15 mm. long; serrula exterior with 14 
ligulate plates. 
Palp—As in the male. Maxilla usually 

0.2-0.22 mm. long, about one-half as wide 
as long; trochanter 0.125-0.135 mm. long, 
0.068-0.076 mm. wide, length 1.73 to 1.85 
times the width; femur 0.25-0.27 mm. long, 

0.072-0.08 mm. wide, length 3.4 to 3.5 times 

the width; tibia 0.15—-0.156 mm. long, 0.09- 
0.093 mm. wide, length 1.67 to 1.71 times 
the width; chela 0.42-0.44 mm. long, 0.11— 

0.18 mm. wide, length 3.68 to 3.89 times 
the width; chelal hand 0.158-0.168 mm. 

long, 0.11-0.118 mm. deep, the depth equal 
to the width; movable finger 0.275—0.295 
mm. long. 

Legs.—As in the male. Measurements 
based on four individuals. First leg with 
trochanter 0.074-0.079 mm. long, length 
1.18 to 1.27 times the depth; pars basalis 
0.133-0.145 mm. long, 2.95 to 3.05 times the 
depth; pars tibialis 0.076-0.078 mm. long, 
length 1.68 to 1.81 times the depth; tibia 
0.087-0.095 mm. long, 2.5 to 2.7 times the 
depth; tarsus 0.132-0.145 mm. long, length 

4.35 to 5.4 times the depth, usually under 
4.6 times the depth. Fourth leg, fig. 18B, 
with pars basalis 0.1-0.11 mm. deep; pars 

tibialis 0.09-0.1 mm. deep; entire femur 
0.24-0.25 mm. long, length 2.15 to 2.3 times 
the depth; tibia 0.17-0.18 mm. long, length 
3.1 to 3.25 times the depth; metatarsus 

0.072-0.076 mm. long, 1.65 to 1.75 times 
the depth; telotarsus 0.13-0.14 mm. long, 
length 4.25 to 4.4 times the depth. 
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Genital Complex.—Posterior genital oper- 
culum with seven or eight acuminate setae; 

anterior operculum with four setae on each 

side anteriad and laterad to the genital aper- 

ture and two additional setae just anteriad 
to the pore. : 

Holotype, male.—Herod, Illinois: April 
18, 1944, Ross. & Sanderson. 

Allotype, female—Same data as _ for 
holotype. 

Paratypes.—Illinois—Same data as for 
holotype, 82, 592. Herop: ground cover 

Fig. 19.—Microbisium confusum 2. An ex- 
ample of the suborder Diplosphyronida and 
the family Neobisiidae. 

in woods, Oct. 12, 1933, Frison & Ross, 1 ¢, 
39. Fountain Biurr: March 18, 1942, 

Ross & Sanderson, 12. LAKE GLENDALE: 
ground cover, March 17, 1943, Ross & San- 

derson, 12, 49;14,12 (cu). LARUvE: 

ground cover, April 19, 1944, Ross & Sander- 

son, 22 (NHS). THEBES: ground cover, 
April 19, 1944, Ross & Sanderson, 52. 

There are two records in addition to the 

type series. Dixon Sprincs: March 7, 1945, 
Ross & Sanderson, 1 specimen. VIENNA: 
debris in woods, Jan. 25, 1947, B. D. Burks, 

5 specimens. 
This species is dedicated to Dr. Milton 

W. Sanderson of the Illinois Natural His- 

tory Survey staff. 

UNPLACED SPECIES 

6. Genus? packardi Hagen 

Blothrus packardi Hagen (1879, p. 399). 
Chthonius packardi Banks (1895, p. 13). 

This species was described from material 

collected from caves in Kentucky and Indi- 
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ana. Hagen’s description, although insufh- 
cient to permit an accurate generic place- 

ment, indicates characters that provide 

means for the separation of this unplaced 
species from other northeastern species of 

Chthoniini, as given in the key. The types 
of this species appear to have been lost, 

being neither in the U. S. National Museum 
nor among the types of Hagen’s other species 

at the Museum of Comparative Zoology, 
and I have seen no material of the species. 
Since caves occur in Illinois, it is possible 

that this form may be found in the state. 

Suborder DIPLOSPHYRONIDA 

In North America, and with rare excep- 
tion elsewhere, members of this suborder 

may be recognized by the presence of the 
divided tarsus of each leg. 

Key to SuPERFAMILIES 

Movable finger of chelicera toothed along at 
least one-fifth of inner margin, fig. 25C..... 
LS hh ee a Neobisioidea, p. 443 

Movable finger of chelicera with either a 
single tooth or with a small group of teeth 
at apex of inner margin, fig. 27D.......... 
el eee cretion eamcratene ce Garypoidea, p. 446 

Superfamily NEOBISIOIDEA 

Species belonging to this superfamily have 
the movable finger of the chelicera toothed 
on the inner margin; the plates of the ser- 

rula interior are not fused; and the sub- 
terminal setae of the pedal telotarsus are 

seldom simple. A single family, Neobisiidae, 

is present in our immediate fauna but two 
other families, Syarinidae and Ideoroncidae, 
have a very limited number of genera and 
species in the Rocky Mountain region and 
in California. 

Key ro FamiILiges 

1. Venom apparatus developed in both fixed 
and movable chelal fingers............ 
rede Beech aot eee Ideoroncidae 

Venom apparatus developed only in the 
MXGC NGC nE Oe een eee eRe 2 

rm Pleural membrane of abdomen smoothly 
and longitudinally plicate, never granu- 
late; suture between pars basalis and 
pars tibialis of femur IV at least slightly 
oblique to the long axis of the femur. . 
Sep nao tA dk ae Syarinidae 

Pleural membrane of abdomen granulate 
or granulo-striate; suture between parts 
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of femur IV truly perpendicular to the 
long axis of the femur..... Neobisiidae 

IDEORONCIDAE 

The genus Albiorix Chamberlin is re- 
ported from the southwestern part of the 

United States. A key to the species of the 
genus is given by Hoff (1945e). 

SYARINIDAE 

This family is represented in the Ameri- 
can fauna north of Mexico by one genus, 

Syarinus Chamberlin, with a limited number 

of species in the Rocky Mountain and Pacific 
Coast areas and by two very restricted 
genera, Hyarinus Chamberlin and Chitra 

Chamberlin, in California. 

NEOBISIIDAE 

Members of this family are identified by 
the presence of a venom apparatus only in 

the fixed finger, by the granulate nature of 
the pleural membranes, and by the vertical 

suture between the pars basalis and pars 

tibialis of the third and fourth legs. One 
subfamily is represented in Illinois, and a 
second is known from Arkansas. 

Key To SUBFAMILIES 

Cheliceral galea present, at least almost as 
long as the apical tooth and having one or 
more branched processes, fig. 23........... 
SC, Ce pra Gen ae ie tal ch Mia rine geha Ideobisiinae 

Cheliceral galea wanting or represented by no 
more than a sclerotic knob, fig. 25C........ 
ERIM RUSE frvss a oes Se RR REE Neobisiinae 

Subfamily IDEOBISIINAE 

While this subfamily has not been reported 
from Illinois, it is possible that, with further 

collecting, members of the genus AZicrocrea- 

gris may be found in the state. 

7. MICROCREAGRIS Balzan 

Microcreagris Balzan (1891, p. 543). Geno- 
type, monobasic: Microcreagris gigas Balzan. 

This genus, figs. 22, 23, may be separated 

from the other genera of the subfamily by 
the way in which the tactile setae ¢, st, and 
sb are scattered on the movable chelal finger 

rather than clustered submedially. There is 
a single simple or branched galea. 

This genus is not reported from Illinois, 
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but ozarkensis Hoff (1945a) has been de- 
scribed from Arkansas, and it is expected 

that this or related species of Microcreagris 

may eventually be found in Illinois. 

Subfamily NEOBISIINAE 

This subfamily forms a coherent group 
of forms in which the galea is either want- 
ing or greatly reduced and represented by 

no more than a sclerotic knob. A single 
genus is recorded from Illinois. A second 
genus, Neobisium Chamberlin, is included 

here since it has been reported from Ten- 

nessee. 

Key Tro GENERA 

Four long tactile setae present on movable 
chelal finger and eight on fixed chelal finger, 
figs 20s nA AE ea 8. Neobisium 

Three long tactile setae present on movable, 
and seven on fixed, chelal finger, fig. 25B.. 
ROR IAs OO Selene 9. Microbisium 

8. NEOBISIUM Chamberlin 

Neobisium Chamberlin (1930, p. 11). Geno 
type, by original designation: Obistum mus - 
corum Leach. 

The genus, figs. 20, 21, can be recognized 
by the character given in the key, by the 
presence of tactile setae et, est, and it on the 

distal third rather than the distal fourth or 
fifth of the fixed chelal finger, and by the 
no more than moderately slender legs and 
palp. 

To date this genus has not been reported 
from Illinois but is represented by several 
species occurring in the southeastern states. 
One of these, tenuis Chamberlin, has been 

taken in Tennessee and there is a possibility 
that it or one of its congeners may ultimately 
be found in Illinois. 

Chamberlin (1930) described tenuis as a 
variety of carolinensis (Banks 1895). On 
the basis of differences pointed out by Cham- 
berlin in the original description of tenuis, 

it seems probable that this form should have 
specific rather than varietal status. The 

typical form of carolinensis is found in 

Georgia and North Carolina, while tenuis 
is confined to the mountain area of eastern 
Tennessee. Because of its habitat, tenwis is 

hardly to be expected in our fauna, 

9. MICROBISIUM Chamberlin 

Microbisium Chamberlin (1930, pp. 10, 20). 
Genotype, by original designation: Obisium 
brunneum Hagen. 
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20 
22 

(a) 
+ 

Fig. 20.—Neobisium carolinensis tenuis &. Lateral view of chela. 
Fig. 21—Neobisium carolinensis tenuis $. Distal part of movable cheliceral finger. 
Fig. 22.—Microcreagris ozarkensis 8. Dorsal view of palp. 
Fig. 23.—Microcreagris ozarkensis &. Distal half of movable cheliceral finger; g, galea. 

Members of this genus are peculiar in 
that the number of tactile setae of the chelal 
fingers is reduced to three setae on the mov- 
able finger and seven setae on the fixed 
finger, fig. 25B. Males have not been found 
in this genus. 

Three species are placed in the genus, two 

eastern ones treated below, and a third, 

parvulum (Banks), from the southwestern 
states. These are treated by Hoff (1946c). 

Key to Species 

Palpal femur less'than 0.4 mm. long, length 
between 2.42 and 2.89 times the width.... 
JRE DOO DO ae ae confusum 

Palpal femur more than 0.4 mm. long, length 
between 2.87 and 3.2 times the width 
SSHa Eee aoe eee _...brunneum 

Microbisium brunneum (Hagen) 

Obisium brunneum Hagen (1869, p. 52). 
Microbisium brunneum (Hagen). Chamberlin 

(1930, p. 20), Hoff 1946e, p. 494. 

Microbisium brunneum (Hagen), in 

Hoff (19444, p. 125; 1946, p. 109). 
This species is readily identified by charac- 

ters indicated in the key. An extensive re- 

description of the species is given by Hoff 
(1946e). 

DistripuTION.—Microbisium brunneum 

has a wide geographic range in eastern 
Canada and in northern United States from 

New York to Illinois. In Illinois its dis- 
tribution is markedly discontinuous. It has 

part. 

been taken in 14 collections from Lake 

County in the northeastern corner of the 
state and in | collection each from Alexander 

and Pulaski counties, both in the extreme 

southern tip of the state. All collections of 

this species from Lake County were made 
from tamarack bogs. Of the collections 
from the southern tip of the state, one was 
taken from “dry forest” in the Horseshoe 
Lake Game Refuge near Olive Branch and 
the other was from “humus and soil from 
drier part of bank, cypress bottoms” near 

Karnak. The distribution seems to indicate 
that brunneum is associated with acid soil 

and water and with deciduous coniferous 
trees in Illinois associated with either tama- 
rack or cypress. 

Illinois Records.—About 200 adults and 

nymphs of all sizes from several localities. 

ANTIOCH: sphagnum moss in tamarack bog, 
Oct. 15, 1942, and Oct. 27, 1943, Ross & 

Sanderson. KarNaAK: humus and soil from 

drier part of bank, cypress bottoms, Feb. 24, 
1933, Ross & Mohr. Orive Brancu: 
Horseshoe Lake Game Refuge, dry forest, 
Dec. 2, 1943, Frison & Ayars. Voto: sphag- 

num moss in tamarack bog, Oct. 7, 1933, J. 
Alsterlund; sphagnum moss in tamarack 

bog, Oct. 27, 1943, Ross & Sanderson. WaAvu- 

CONDA: ground cover in tamarack bog, 

March 16, 1933, Frison & Mohr; tamarack 

bog, ground cover, Oct. 20, 1943, Ross & 

Sanderson. 
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Microbisium confusum Hoff 

Microbisium brunneum Hoft (non Hagen), in 
part (1944a, p. 125; 1946), p. 109). Mis- 

identification. 
Microbisium confusum Hoff (1946e, p. 496). 

Identification of this species can be made 
by the characteristics given in the key and 

illustrated in figs. 19, 254, 25B. In addition 
to the scheme indicated in the key, the fol- 
lowing will help in separating brunneum and 

confusum. M. confusum shows the follow- 

ing average differences when compared with 
brunneum: the body is smaller; the palp is 
smaller, less sclerotized, less deeply colored, 

and less polished; the palpal femur is con- 

spicuously smaller and stouter; the pedicle 
of the tibia is commonly less slender and the 
inner margin of the palpal tibia is usually 
more evenly rounded or convex; and the 
chelal fingers appear stouter when viewed 

from the dorsum. Additional descriptive 
material is contained in the original descrip- 

tion (Hoff 1946e). 
DistriBuTION.—Microbisium  confusum 

appears to be the common species of the 
genus in the Mississippi River valley and 
the eastern United States. In Illinois it is 
the most widely distributed and most abun- 
dant species of all the pseudoscorpions and 

has been taken in 148 collections from all 
parts of the state. It occurs in forest soil 

and litter, and in decayed logs or stumps. 
The species is found associated with brun- 
neum in the tamarack bogs of northeastern 
Illinois. 

Illinois Records—Many adults and 
nymphs taken during all months of the year 
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are. from Adams County, Alhambra, Alto 
Pass, Antioch, Apple River Canyon State 

Park, Astoria, Aurora, Bensenville, Brown- 
field Woods, Browning, Burksville, Burton, 

Cadiz, Caledonia, Charleston, Clarksville, 

Collinsville, Cook County, Danville, Dixon 

Springs, Dolson, Elgin, Enfield, Fountain 
Bluff, Fox - Ridge State Park, Freeport, 
Galena, Geff, Giant City State Park, Graf- 

ton, Halfday, Havana, Herod, Highland 
Lake (near Grays Lake), Ivanhoe, Kamps- 
ville, Kell, Kellerville, LaGrange, Lake 
Glendale, Lake Zurich, La Rue, Lincoln, 
Logan, Magnolia, Makanda, Marshall, 
Mascoutah, Mason County, Monticello, 
Mound City, New Windsor, Oakwood, 

Palestine, Palisades State Park, Paloma, 

Palos Park, Peoria, Pocahontas, Quincy, 
Ruma, Seymour, Sherman, Siloam, (Siloam 
Springs), Starved Rock State Park, Summit, 
Troy, Urbana, Ursa, Vienna, Volo, Wau- 

conda, Waukegan, White Pines Forest State 

Park, Winthrop Harbor, Zion. 

Superfamily GARYPOIDEA 

Members of this superfamily are charac- 
terized as follows: the movable cheliceral 
finger, instead of being toothed on the inner 
margin, bears a simple, or occasionally a 
subdivided, subterminal lobe; the plates of 

the serrula interior are fused basally to form 
a velum and only the terminal teeth are free; 
the subterminal setae of the telotarsi are 
always simple and acute. Three families 
are represented in the United States but 
only one, the Garypidae, has representatives 
in the north-central part of the country. 

Fig. 24.—Microbisium brunneum Q. A, dorsal view of palp; B, lateral view of chela, 
poison gland (in fixed finger only) shown by dotted line. 
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Key To FamiLies 

1. Venom apparatus developed in fixed finger 
only; at base of reduced or vestigial 

apical tooth of the movable finger is a 
groove, the receptor venedentis, into 
which fits the tooth or venedens of the 
wed Gamers cs a ssl. ns Menthidae 

Venom apparatus developed in both fixed 
and movable fingers; movable finger 
without receptor venedentis.......... 2 

2. Pleural membrane smoothly and evenly 
plicate; carapace usually not triangular; 
coxal area never widened posteriorly; 

setae of palpal femur and tibia con- 
spicuous, always slender and acute.... 

2 DOR Can oe Sea ae eens Olpiidae 
Pleural membrane not smoothly and evenly 

plicate; carapace definitely triangular 
in shape, fig. 27C; coxal area with few 
exceptions much widened posteriorly; 
setae of the palpal femur and tibia 
short and inconspicuous; if acute, these 
setae are very short........ Garypidae 

MENTHIDAE 

This family is represented in America 
north of Mexico by a single genus, Menthus 
Chamberlin, a few species of which occur 
in California. 

OLPITDAE 

The family contains a few genera and 
species confined in the United States chiefly 
to the arid and semiarid regions of the South- 
west. 

GARY PIDAE 

This family is characterized by a venom 
apparatus in each of the chelal fingers; in- 

vesting setae of palpal femur and tibia short 
and inconspicuous; pleural membranes gran- 

ular or with rugose striations, not evenly 
striated; carapace subtriangular; abdomen 

broader than the cephalothorax. A single 
genus occurs in central and eastern United 

States. The only other nearctic genus, 
Garypus, is represented by a few species in 
California and doubtful records from 
Florida. 

10. LARCA Chamberlin 

Larca Chamberlin (1930, p. 609). 

by original designation: 
Hansen. 

This genus, fig. 26, contains species in 
which the arolia are longer than the terminal 

Genotype, 

Garypus latus 
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Fig. 25.—Microbisium confusum 93. A, dor- 
sal view of palp; B, lateral view of chela; 

C, chelicera, movable finger; g, knoblike galea, 
showing silk ducts. 4 and B same scale as 
fig. 24. 

claws of the pedal tarsi; the movable chelal 
finger has two tactile setae; pars basalis of 
legs I and II is never much longer than the 
pars tibialis; the femoral articulation of the 

first two pairs of legs is only slightly mobile; 

the investing setae of the palps are decidedly 

lanceolate. Only the following species of 
this genus is known to occur in North 
America. 

Larca granulata (Banks) 

Garypus granulatus Banks (1891, p. 163). 

Fig. 26.—Larca granulata. An example of 
the suborder Diplosphyronida and the family 
Garypidae. The division of the tarsus into 

metatarsus and telotarsus is so obscure and 

weak that it is not discernible in the figure. 
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Fig. 27—Larca granulata 2. A, dorsal 

view of palp; B, lateral view of chela; C, 
dorsal view of carapace; D, chelicera, moy- 

able finger. 

Larca granulata (Banks). Chamberlin (1930, 
p. 616), Hoff (1946, p. 109). 

Chernes dentatus Ross (non Banks), 
56). Misidentification. 

Individuals of this species are easily recog- 
nized by the family characteristics, since 
this is the only garypid pseudoscorpion in 

the state. For sight recognition, the follow- 
ing characters are useful: the stout abdomen 
in which the width is nearly equal to the 
length, the triangular carapace, and the 
slender form of the palpal segments, fig. 
274. 

The following measuremenis are given 
{or a more detailed check of identifications. 
They were taken from a female mounted 

in Canada balsam: body length 2.1 mm.; 
carapace 0.6 mm. long, 0.8 mm. wide across 

the posterior margin; abdomen 1.5 mm. 

long, 1.3 mm. wide; palpal trochanter 0.3 

mm. long, 0.17 mm. wide; femur 0.66 mm. 

long, 0.163 mm. wide; tibia 0.57 mm. long, 

(1944, fig. 
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0.185 mm. wide; chela exclusive of pedicl 
0.85 mm. long, 0.247 mm. wide; depth o 
chelal hand 0.215 mm., length 0.44 mm.; 
movable chelal finger 0.44 mm. long. First 
leg with pars basalis 0.235 mm. long, 0. 
mm. deep; pars tibialis 0.175 mm. long, 
0.103 mm. deep; tibia 0.215 mm. long, 0.07 

mm. deep; metatarsus 0.15 mm. long, 0.055 
mm. deep; telotarsus 0.14 mm. long, 0.045 
mm. deep. Fourth leg with entire femu 
0.49 mm. long, 0.133 mm. deep; tibia 0.3 
mm. long, 0.088 mm. deep; metatarsus 0.18 
mm. long, 0.065 mm. deep; telotarsus 0.17 

mm. long, 0.05 mm. deep. 
In the Illinois collections are sever. 

nymphs of two sizes. Since the determina- 
tion of which nymphal stages are represented 

is questionable, it is desirable to wait for 
descriptions until all three nymphal stages” 
are available for study. = 

DistriBUTION.—This species occurs in the 
central and northeastern United States. No 
collections have been taken in Illinois in 
addition to those previously recorded (Hoft 
19466) from Starved Rock State Park 
(La Salle County) and Fountain Blu 

(Jackson County). . 
The species is found chiefly in debris andl 

moss on sandstone ledges. 

Illinois Records.—FouNTAIN BLUPF: 
March 18, 1942, Ross & Sanderson, 3 adults. 
Starved Rock STATE PARK: mossy debri 
on shelves, sandstone bluff, Nov. 8, 1943, 
Ross & Sanderson, 5 adults, 4 nymphs. 4 
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Fig. 28.—Pselaphochernes parvus. An ex 
ample of the suborder Monosphyronida and the 
family Chernetidae. 
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Suborder MONOSPHYRONIDA 

_ Pseudoscorpions of this suborder have only 
a single tarsal segment on each leg. Three 

pertamilies are recorded from America 
north of Mexico, only one of which is repre- 

ted in the north-central part of the 
nited States. 

Key ro SuPERFAMILIES 

1. With four prominent eyes... .Feaelloidea 
l With two eyes or none, never with four. .2 

2. Femora of legs I and JI similar to those of 
legs II] and IV, with the same type of 
Briemlation.....)........ Cheiridioidea 

Femora of legs I and II each with a more 
or less distinct membranous articulation 
between pars basalis and pars tibialis, 
the apex of the pars basalis often en- 
larged, and the less deep base of the 
pars tibiali, frequently appears to fit 
into it, fig. 44.7; femora of legs IIT and 
IV with pars basalis and tibialis more 
or less fused solidly, about the same 
length where they join, the fusion being 
a somewhat straight suture, fig. 448... 
_. 1). SSS Cheliferoidea 

Superfamily FEAELLOIDEA 

The nearctic fauna of this superfamily 
contains only the family Pseudogarypidae, 
represented in North America by a single 
genus, Pseudogarypus Ellingsen. This genus 

has only a few species and is restricted to 
the Rocky Mountain and the Pacific Coast 
areas. 

Superfamily CHEIRIDIOIDEA 

Two families are represented in the fauna 

ot America north of Mexico, but neither is 
found in Illinois. 

Key to FamiLies 

Venom apparatus developed only in fixed chelal 
finger; femoral articulations of legs lacking 
or vestigial so that the pars tibialis and the 
pars basalis appear to be fused into one.... 
NES eee Cheiridiidae 

Venom apparatus developed in both chelal 
fingers; femoral articulations of legs well 
mets fs Sh Sternophoridae 

CHEIRIDIIDAE 

This family is represented in America 
north of Mexico by a few species of the 
genus Apocheiridium Chamberlin, found 
only on the west coast of the United States. 
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STERNOPHORIDAE 

Representatives of this family are found 
in western Mexico, southern United States, 

and Australia (Chamberlin 193la). Two 

genera, one of which is of uncertain status, 

have been placed in the family. A limited 
number of species of the genus Sternophorus 

Chamberlin are known from southern and 
southwestern United States and one species 

of the genus Garyops Banks has been re- 

ported from Florida. The genus Garyops is 

inadequately described and Sternophorus 
may eventually prove to be a synonym. 

Superfamily CHELIFEROIDEA 

Members of this superfamily always have 

the femora of the first and fourth legs 
structurally dissimilar; eyes two or none. 
The group is represented in America north 

of Mexico by three families, two of which 

have representatives in our area. 

Key to Famicies 

1. At least a few accessory teeth present on 
chelal fingers, figs. 32D, 34B, 364; 
venom apparatus well developed in 
movable finger only, but may be present 
as a vestige in the fixed finger......... 
PERT ate Finis Chernetidae, p. 449 

No accessory teeth present on chelal 
fingers, figs. 49C, 50C, 51C; venom abs 
paratosinot as;above.g :ca.6 one teste 

Venom apparatus developed in fixed 
finger only; terminal venom tooth of 
fixed finger structurally much more 
prominent than terminal tooth of mov- 
able finger......... Atemnidae, p. 485 

Venom apparatus developed equally well 
in both fixed and movable fingers, fig. 

51C; terminal teeth of both fingers equal 
In‘Sizes Or Nearly. SOc... seis ate oe 

Cheliferidae, p. 485 

rm 

CHERNETIDAE 

Both nearctic subfamilies of this family 
are known from Illinois. In use of the 

following key for their separation, great 

care must be exercised because the tactile 

seta of the fourth pedal tarsus is often 

broken or lost. 

Key to SUBFAMILIES 

Setae of body and palps long and acuminate; 
when present, the tactile seta of the fourth 

pedal tarsus is located considerably proximad 
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from the mid-point of the segment......... 
ceva Pa Pet ae Lamprochernetinae 

At les ast some df the setae of body and palps 
denticulate, well feathered, or plumose, often 
appearing club shaped, figs. 36.4, 37D, 46; 
when present, the tactile seta of he fourth 
pedal tarsus is located near the middle or 
distad from the middle of the segment...... 

Chernetinae 

Subfamily LAMPROCHERNETINAE 

This subfamily is characterized by a 
straight or slightly convex posterior cara- 
pacic margin; the setae on the body and 
palps are long and acuminate; and, when 

present, the tactile seta of the tarsus of the 

fourth leg is inserted near the base of the 
tarsus. Only two genera are recorded from 
America north of Mexico. One genus, 
Lamprochernes Tomosyary, is found in the 
eastern and central parts of the United 

States. From California and Florida is re- 
ported the other genus, Lustrochernes Beier, 

which contains chiefly species that are of 
uncertain position because of inadequate de- 

scriptions. 

ll. LAMPROCHERNES ‘Tomisvary 

Lamprochernes TYomosvary (1882, p. 185). 
Genotype by subsequent designation of Beier 
(1932c, p. 82): Chelifer nodosus Schrank. 

Lamprochernes Témésvary. Beier (1932c, p. 

82). 

The genus Lamprochernes is character- 
ized by the absence of an accessory tooth on 
the tarsal claws of the legs and by the posi- 

tion of the tactile setae of the fixed chelal 
finger, it always being clearly farther from 
the finger tip than ist is from isb. Four 
nearctic species are known: ellipticus Hoff 

(19445) from Mexico, grossus (Banks) 

from Colorado, and the two following. 

Key ro SpEcIES 

Hand of chela subquadrate in dorsal view, 
subtruncate at base, fig. 30.4; chela exclusive 
of pedicle usually less than 0.8 mm. long, 
length 2.4 to 2.6 times the width. .oblongus 

Hand of chela subovate, basal margin some- 
what rounded, fig. 294; chela exclusive of 
pedicle more than 0.8 mm. long, length 2.8 
to 3.0 times the width.............. minor 

Lamprochernes oblongus (Say) 

Chelifer oblongus Say (1821, p. 64). 

Chelifer (Lamprochernes) oblongus } (Say). 
Ellingsen (1909, p. 368). 
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Chelanops oblongus (Say). 
7h) Ve 

Lamprochernes oblongus (Say). Beier (1932c, 
p. 84). y 

Ewing (1911, p, 

Since the type specimens deposited by Say 
in the Philadelphia Academy have apparently 
been lost, a neotype has been selected and 
deposited in the collection of the Illinois 
State Natural History Survey. A detailed 

description is given here of oblongus be- 
cause no description is available in the litera~ 
ture except the very brief diagnosis given 
by Beier (1932c). Beier’s diagnosis is possi- 
bly based on specimens from Pennsylvania 
reported by Ellingsen (1909) as being de- 
posited in the Berlin Museum. Illinois 
specimens of this species agree well with 
Beier’s description except that our specimens 
usually have slightly more slender chelae. 
This difference was noticed also in speci- 
mens from Arkansas and Georgia as previ- 
ously reported (Hoff 1945a). 

Ewing (1911) reported material from 
Marshall, Champaign, and Muncie, Illinois, 
under the name Chelanops oblongus. His 
material from Marshall, deposited in the 

other localities were not available for study. 
Ma.e—The following measurements 

and ratios are based on three males, includ- 
ing the neotype. Body slender and elongate; 
light brown in color with palps a deeper 
reddish-brown; length of body 1.75-2.1 mm. 
Carapace widest near the middle, a little 
narrower across the posterior margin; 8 or 

10 setae along the posterior carapacic mar= 

gin; two transverse furrows, the median one 
deeper than the posterior one; weak eye 

spots, hardly discernible in specimens treated i 
in caustic; surface of carapace almost 

smooth; length of carapace 0.6-0.65 mm., 

greatest breadth 0.45-0.53 mm., posterior 
breadth 0.45-0.53 mm., ocular width usu- 

ally about 0.32 mm. Abdomen subcylindri- 
cal, slender; tergites, except the first two 

to four and the eleventh, well divided; sur- 

face with very weakly developed scalelike 
sculpturing; tergal chaetotaxy ranging from 
about 10 setae on tergite I to as many as 
8 or 10 setae on each tergal half in the 
central and posterior part of the abdomen, 
Sternites, except XI, weakly divided; usu- 

ally eight or nine setae in each sternal half 
but only three or four marginal setae on 
each half of sternite IV; 

~ 

sternites with 
color and sculpturing much as on the ter- 
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Fig. 29—Lamprochernes minor, holotype 2. 
f chela. 

Fig. 30.—Lamprochernes oblongus, neotype é. 
f chela. 

ites; each stigmatic plate with three setae; 
bdomen 1.2-1.5 mm. long, 0.5-0.7. mm. 
vide. 

Chelicera—Fig. 8. Yellow in color; fin- 
ers relatively slender; flagellum of three 
etae, of which the one farthest anteriad is 
nilaterally serrate along the distal one- 
alf; basal and subbasal setae relatively 

hort, each. with a few very minute, sub- 
erminal denticulations; hand of chelicera 

vith netlike sculpturing on the anterior or 
lorsal aspect; length of chelicera 0.17-0.19 
am., width of base 0.1-0.11 mm. Fixed 
inger slender; inner aspect of apical tooth 
vith three denticles; inner finger margin 
vith four or five teeth, of which the two 

4, dorsal view of palp; B, lateral view 

A, dorsal view of palp; B, lateral view 

or three basal ones are very weakly devel- 
oped; serrula interior with the four distal 

plates free. Movable finger straight; sub- 

apical lobe stout, well developed, and 
located very close to the base of the apical 
tooth; apical tooth with a tendency to form 

two or three poorly developed terminal 
cusps; galeal seta not reaching to the tip of 
the galea; galea long, slender, usually with 

six simple rami in the distal one-half; serrula 
exterior of 17 to 18 ligulate plates; length 

of movable finger 0.145-0.16 mm. 
Palp—Fig. 304. Stout, usually deep 

reddish-brown in color, occasionally lighter; 
setae fairly numerous, long, appearing 

acuminate but usually with one to a few 
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minute, subterminal spinules; surface of seg- 
ments smooth except for minute granules 

on the flexor surface of the femur, on the 

flexor surface and the protuberances of the 
trochanter, on the flexor surface of the tibia, 

and usually on the inner surface of the 

chelal hand near the finger base. Maxilla 

with ventral face subtriangular in outline; 

length about 0.3 mm. Trochanter with both 
sublateral and subdorsal protuberances little 

elevated; length of trochanter 0.27-0.31 
mm., 1.8 to 1.9 times the width in strict 

dorsal view. Femur with pedicle a little 
wider than long, well separated from the 

rest of the segment; flexor margin S-shaped, 
extensor margin flatly convex in the central 

portion; length measured along the extensor 
margin 0.41-0.45 mm., 2.0 to 2.1 times the 
maximum width; over-all or greatest length 
0.45-0.48 mm., 2.2 to 2.3 times the width; 

width between 0.195 and 0.215 mm. Tibia 
with a pedicle about as long as wide; tibia 
much swollen and globose beyond the pedi- 
cle; length 0.415-0.465 mm., width 0.21- 
0.24 mm., length 1.9 to 2.0 times the width. 
Chela viewed from dorsum with hand heavy 
and somewhat subquadrate; fingers stout 
and a little curved; hand basally subtrun- 
cate; length of chela without pedicle 0.69- 
0.77 mm., width 0.27-0.315 mm., length 2.4 

to 2.6 times the width; chelal hand without 

the pedicle 0.4-0.43 mm. long, depth usually 
less than the width and between 0.24 and 

0.31 mm.; movable chelal finger 0.3-0.36 

mm. long. Viewed laterally, fig. 30B, chelal 
hand subquadrate, dorsal and ventral mar- 
gins weakly convex, basal margin well 

rounded and not subtruncate; fingers stout; 

the fixed finger nearly straight, the movable 
finger slightly curved; movable finger con- 
spicuously shorter than the hand without 
the pedicle. Marginal teeth of fingers cus- 

pid, conical, and contiguous; usually 25 to 

30 teeth on each finger; in most specimens, 
from 2 to 4 (rarely only 1) accessory teeth 
in each row, with the greater number in 

the external row of each finger. Tactile 
setae arranged as in fig. 30B. 

Legs—Yellow in color, often with an 

orange tinge; segments stout; surface often 

marked by netlike or scalelike markings. 
First leg with trochanter 0.1-0.12 mm. long, 

length 1.1 to 1.25 times the depth; pars 
basalis 0.1-0.11 mm. deep; pars tibialis 
0.105—0.125 mm. deep, both margins evenly 

convex; entire femur 0.3-0.35 mm. long, 

2.7 to 2.9 times the depth; tibia weakly 
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S-shaped, 0.23-0.26 mm. long, 0.075-0.085 
mm. deep, length 3.0 to 3.1 times the depth; 
tarsus subcylindrical in outline, about 0.2 

mm. long, 0.05—0.055 mm. deep. Fourth leg 
with both margins of the femur evenly and 
weakly convex, 0.41-0.47 mm. long, 0.145- 
0.167 mm. deep, length 2.7 to 2.8 times the 
depth; tibia 0.31-0.355 mm. long, length 3.3 
times the depth; tarsus subcylindrical, 0.23- 

6.27 mm. long, 0.06—-0.068 mm. deep, length 
3.7 to 4.0 times the depth; tactile seta of the 
tarsus removed from proximal margin by 
0.06-0.08 mm. ; 

Genital Complex.—Posterior operculum 
with 8 to 10 setae arranged chiefly in a row 
along the margin and with 4 to 6 setae on 
the posterior rim of the aperture. Anterior 
operculum with 18 to 24 scattered setae. 

FEMALE.—Measurements and ratios based 
on three individuals. Almost identical ir 
detail with the male; body length 2.35-2 

m.; carapace 0.62—0.68 mm. long, 0.49-0.5 
mm. wide; abdomen 1.7-1.85 mm. long, 
0.75-0.9 mm. wide. 

Chelicera—No_ sexual dimorphism ex- 
hibited; length of chelicera 0.185-0.2 mm. 
base 0.105-0.115 mm. wide; movable finger 
0.155-0.17 mm. long. 

Palp—tIn general as in male; trochanter 

0.3-0.31 mm. long, about 0.17 mm. wide; 
femur with extensor margin 0.43-0.45 mm. 
long, greatest length 0.475-0.5 mm., width 
0.2-0.22 mm.; tibia 0.45-0.48 mm. long, 

0.23-0.24 mm. wide; chela without pedicle 
0.75-0.8 mm. long, 0.3-0.305 mm. wid 
chelal hand without pedicle 0.42-0.44 mm 
long, 0.25-0.28 mm. deep; movable finger 
0.35-0.38 mm. long. 

Legs.—As in the male. First leg with en- 

tire femur 0.33-0.355 mm. long, 0.12 mn 
deep across the pars tibialis; tibia 0.25—-0.2 
mm. long, 0.08-0.085 mm. deep; tarst 
0.205-0.235 mm. long, 0.055—0.057 mm. deep, 
Fourth leg with entire femur 0.45-0.48 mm. 
long, depth across the pars tibialis 0.165- 
0.168 mm.; tibia 0.335-0.355 mm. long, 0. 
0.105 mm. eee tarsus 0.24-0.275 mm. lon; 
0.065-0.072 mm. deep; tactile seta of tarsu 
between 0.055 and 0.075 mm. from the prox 
imal margin. 

Genital Complex.—Usually 8 to 10 setae 
in a marginal row along the posterior ope! 

culum; anterior operculum with 6 to 8 seta 
posteriad to a compact median group of 1 

to 14 setae. f 
Neotype, male.—Havana, Illinois, duit 

in forest, Nov. 9, 1943, Ross & Sanderson. 
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DistrinsuTION.—This species is wide- 

yread east of the Great Plains area. In all, 
+ collections of oblongus have been identi- 
ed from scattered localities over Illinois. 

Imost invariably, this species is taken from 
nder the bark of oak logs and stumps, as 

idicated both by Ewing’s collections and 
y the present series. Rarely the species is 
iken from woody debris and even more 
arely from ground cover. 
Illinois Records.—Asroria: under oak 

ark, Noy. 1, 1943, Ross & Sanderson, 6°, 

@, 2 nymphs. Aurora: Sept. 4, 1939, H. 
lybas, 12 (jc). Benton: May 31, 1945, 

. Whitlow, 7 specimens. EtsaH: May, 

946, C. L. Remington, 2¢ (cr). Granp 
‘OWER: under bark of log, March 18, 1943, 
oss & Sanderson, 32. Havana: ground 
over in forest, Nov. 9, 1943, Ross & Sander- 

ym, 24. Lyons (Cook County): Bemis 
Voods, under bark of oak log, June 27, 1944, 
. L. Remington, 12. MarsHaci: under 
ark of log, Feb. 6, 1909, H. E. Ewing, 1 
yecimen (Mcz). Quincy: Coe’s Spring, 
ark temoved from old log suspended over 
ream, Jan. 4, 1943, C. C. Hoff, 1 nymph; 
guth of St. Anthony’s Church, under bark 
f old snag in pasture, July 8, 1944, C. C. 
foff, 1 nymph, 12 (cH). Siroam: Siloam 
prings, under bark of log, Oct. 8, 1945, 
. C. Hoff, 12 (cH). Ursana: Dodson’s 
Voods, under bark of fallen white oak, 

une 6, 1927, Miller, 12 (jc). ZEIGLER: 
Yet. 11, 1933, Frison & Ross, 1. 

Lamprochernes minor new species 

This species, figs. 294, 29B, is readily 
sparated from oblongus by the shape of 
ve palpal chela. In many respects, this new 
ecies shows much closer affinity to Euro- 
ean and North African species than it does 

) oblongus. The closest relationship appears 
> be with nodosus (Schrank) and chyzeri 
‘Omésvary. From these two forms, minor 
jay be separated by the more granular cara- 

ace and differences in the shape of the pal- 
al femur. 
Mate.—Description based on the male 

olotype. Body slender, legs moderately 
tout, palps stout; body and legs light brown 

1 color, the palps deeper brown; length of 

ody 2.18 mm. Carapace rounded anteriorly, 
ides somewhat convex, widest near the 

enter; two well-marked, transverse fur- 

ows, the posterior one very little closer to 
he posterior carapacic margin than to the 
1edian furrow; no eye spots observed; about 
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10 setae along the posterior carapacic mar- 
gin; carapace moderately granular except on 

the dorsal surface anteriad to the posterior 
carapacic furrow; length of carapace 0.71 
mm., greatest width 0.51 mm., width across 

the posterior margin 0.48 mm. Tergites, 
except I, II, and XI, completely divided; 

surface with scalelike markings; first tergite 

with 18 setae, second tergite with 18 to 20 
setae, about 12 setae on each half-tergite of 
the central portion of the abdomen; all setae 

acuminate. Sternites divided; sculpturing as 

on the tergites; each fourth sternal half 

with 11 to 12 setae excluding those associ- 

ated with the stigmata; each sternal half of 
the central part of the abdomen with as 
many as 18 setae. Each anterior stigmatic 
plate with three setae, each posterior plate 

with four; pleural membranes marked by 
numerous parallel striations; abdomen about 

1.5 mm. long, width about one-half the 
length. 

Chelicera—Essentially as described above 
for oblongus; serrula exterior with 16 ligu- 

late plates; length of chelicera approximately 

0.17 mm., width of base about 0.115 mm., 
length of movable chelal finger 0.165 mm. 

Palp—Fig. 29A. Brownish-orange to 

golden in color; setae numerous and acu- 

minate to subacuminate, frequently with a 
few subterminal and terminal spinules; seg- 

ments stout to very stout; the sides of the 
maxilla, the entire trochanter, and the inner 

or flexor surfaces of the femur, tibia, and 

chela moderately granulate; also weakly 
granulate on the extensor surface of the 
chelal hand near the finger base. Maxilla 

0.345 mm. long, about 0.21 mm. wide. Tro- 
chanter with well-developed subdorsal and 
sublateral protuberances, the former an- 

terior to the latter; pedicle about as long 

as wide; trochanter 0.32 mm. long, about 

0.2 mm. wide. Femur very stout; inner 

margin distinctly S-shaped; extensor margin 
markedly convex; pedicle about as long as 

wide, a distinct notch near the distal end 

of the flexor margin; length measured along 

the extensor margin (but not following the 

curvatures) 0.52 mm., greatest length 0.56 
mm., width 0.24 mm. ‘Tibia club shaped, 

swollen beyond the pedicle, which is much 
longer than wide; inner margin evenly con- 

vex beyond the pedicle; extensor margin 

flattened at least in the basal one-half and 
convex beyond; 0.545 mm. long, 0.248 mm. 

wide. Chela with the hand suboval in out- 

line, fingers a little curved and fairly stout; 
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flexor margin of chelal hand moderately 
convex and extending without interruption 
into the basal margin; extensor margin less 
convex but not flatly convex; pedicle about 
as long as wide; chela, without pedicle, 0.85 

mm. long, 0.29 mm. wide; chelal hand, with- 

out pedicle, 0.45 mm. long, 0.275 mm. deep; 
movable finger 0.43 long. As viewed from 
side, chelal hand, fig. 29B, subovate; fixed fin- 

ger straight, movable finger curved; fingers 
gaping when closed; marginal teeth con- 
tiguous, cuspid, about 35 on each finger; 

fixed finger with three external and two 
internal accessory teeth; movable finger with 
five external and one internal accessory 
teeth; nodus ramosus of movable finger 
about two areolar diameters proximad from 

tactile seta ¢. Tactile setae placed as shown 
in the figure. 
Legs—First and second legs weakly 

granulate, granules merging into scalelike 
sculpturing on the third and fourth legs; 
setae acuminate, fairly numerous. First leg 

with pars basalis 0.113 mm. deep; pars 
tibialis with both margins moderately con- 
vex, 0.113 mm. deep; entire femur 0.35 mm. 

long; tibia very weakly S-shaped, 0.262 mm. 
long, 0.076 mm. deep; tarsus subcylindrical, 
0.225 mm. long, 0.053 mm. deep. Fourth 
leg with extensor margin of femur evenly 
convex, flexor margin nearly straight; pars 
basalis 0.132 mm. deep, pars tibialis 0.165 
mm. deep; entire femur 0.49 mm. long; 

tibia with flexor margin weakly convex, ex- 
tensor margin nearly straight except at the 

base, a tactile seta on the extensor margin 
very near the distal end, tibia 0.38 mm. long, 

0.102 mm. deep; tarsus subcylindrical, 0.274 
mm. long, 0.07 mm. deep; tactile seta of 
tarsus located 0.1 mm. from the proximal 

margin. 
Genital Complex.—Anterior operculum 

with 30 scattered setae; posterior opercu- 

lum with 18 to 20 setae arranged chiefly in 
a marginal row and with two pairs of setae 
on the posterior rim of the aperture. 

FremMaLe.—Measurements and ratios based 
on three individuals, including the allotype. 
Like the male except as noted below. Each 
fourth sternal half usually with four setae. 
All tergites except the eleventh frequently 

divided. Body 2.0-2.5 mm. long; carapace 

0.65-0.73 mm. long, 0.55-0.6 mm. wide; 
posterior width between 0.5 and 0.6 mm.; 

abdomen 1.3-1.85 mm. long, width equal to 

about one-half the length. 
Chelicera.—Between 0.18 and 0.19 mm. 
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long, base between 0.115 and 0.135 mm. 
wide; movable finger 0.16-0.18 mm. long; 
serrula exterior with 16 to 18 ligulate plates. 
Palp—M axilla 0.32-0.35 mm. long, 0.22-— 

0.24 mm. wide. Trochanter 0.31-0.355 mm. 
long, 0.19-0.22 mm. wide, length about 1.6 
times the width. Femur 0.48-0.56 mm. in 
length along the extensor margin, 0.22-0.255 
mm. wide, length along the extensor margin 
about 2.2 times the width; greatest length 
0.54-0.6 mm., 2.35 to 2.45 times the width. 
Tibia 0.515-0.585 mm. long, 0.225-0.27 
mm. wide, length 2.15 to 2.3 times the 
width. Chela without pedicle 0.84-0.93 
mm. long, 0.28-0.335 mm. wide, length 
2.78 to 2.97 times the width; chelal hand 
exclusive of pedicle 0.445-0.51 mm. long, 
depth a little less than the width; movable 
finger 0.435-0.48 mm. long. Chelal fingers 
with usually 30 to 35 marginal teeth; 4 to 5 
teeth in the external row of accessory teeth 
on each finger and 1 or 2 in the internal 
row on each finger. Tactile setae located 
essentially as in the male. _ 
Legs.—Segments of first leg measiire as 

follows: pars basalis 0.11-0.135 mm. deep; 
pars tibialis 0.107-0.13 mm. deep; entire 
femur 0.35-0.385 mm. long, 2.85 to 3.18 
times the depth; tibia 0.255-0.285 mm. long, 
0.074-0.087 mm. deep, length 3.28 to 3.47 
times the depth; tarsus 0.22-0.24 mm. long, 
0.053-0.059 mm. deep, length 4.08-4.22 
times the depth. Fourth leg: pars basalis 
0.13-0.152 mm. deep; pars tibialis 0.152—. 
0.177 mm. deep; entire femur 0.49-0.56 mm. 
long, length 3.12 to 3.22 times the depth; 
tibia 0.373-0.405 mm. long, 0.1-0.113 mm. 
deep, length 3.58 to 3.85 times the depth; 
tarsus 0.277-0.3 mm. long, 0.068-0.07 mm. 
deep, length 3.95 to 4.07 times the depth; 
tactile seta of tarsus located 0.085-0.1 mm. 
from the proximal margin. 

Genital Complex.—Anterior operculum 
with 22 to 24 (in one individual, only 17) 
setae; posterior operculum with a row of 

10 setae. 

Holotype, male.— Urbana, 
March 27, 1938, H. H. Ross. 

Allotype, female—Same data as for 
holotype. 
Paratypes.—ILLINOIs.—UrRBANA: Same 

data as for holotype, 22. RocHESTER, Sanga- 
mon County, Oct. 3, 1943, H. R. Lowen- 

stam, 12 (iM). 
The Urbana collection was from a rotten 

log; the Rochester collection, from the 
underside of a stone slab in a yard. 

Illinois, 
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Subfamily CHERNETINAE 

This subfamily constitutes the most con- 
spicuous and important group in our fauna. 
A member of the subfamily may be recog- 

nized by the straight or evenly convex pos- 
terior margin of the carapace; by the many 
short and either toothed or more or less 
club-shaped setae of the palps and dorsum 
of the body; and by the tactile seta of the 

et 

Fig. 31.—Tarsus of fourth leg showing tac- 
tile seta, 4. A, Parachernes squarrosus &; B, 

Pselaphochernes parvus 2. 

fourth tarsus being located near the middle, 
or distad from the middle, of the segment. 
The present scheme of classification with- 

in the subfamily is entirely unstable and 
unsatisfactory. In order to circumvent con- 
fused concepts of some older genera, the 
writer has established several new ones even 
though there is a possibility that one or more 
of these may later lapse into synonymy. A 
comprehensive revision of the entire sub- 
family is needed. 

In the following key to genera, two points 
may give the student considerable trouble. 
The setae on the flagellum of chelicera, 

mentioned in couplet 8, are often difficult to 

distinguish, and therefore observations 

should be made of several specimens where- 

ever possible. Great care must be taken 
with respect to identification of the tactile 

seta of the fourth pedal tarsus mentioned in 
couplet 12, since the seta is easily broken 

and lost. Also, the seta may be of reduced 

PsEUDOSCORPIONS OF ILLINOIS 455 

size. If it is, there is sometimes confusion 

over whether or not a true tactile seta is 
present. A true tactile seta varies from an 

ordinary seta of the vestiture by having 
greater length, by being entirely acuminate, 

and by being directed at more of a right 
angle to the surface of the segment, fig. 31. 

Key to GENERA 

1. Cheliceral galea about two-thirds as long 
as the movable cheliceral finger...... 

Se siete hide 23. Genus? corticis 
Cheliceral galea much less than two- 

thirds as long as the movable finger of 
thevehelitcera ss 14a ster connie tare 2 

Internal surface of chelal hand with a 
large, projecting, anvil-shaped struc- 
tures fe. 45 Co oMales) of 229... eo: 
Dh ey Ses eae rennin 21. Mirochernes 

Internal surface of chelal hand without 
SUCH WPIOfECHOn vim ae a ane seg 3 

3. All interior setae of fixed chelal finger 
grouped in the basal portion of the 

in) 

finger, fig. 32E...... 12. Parachernes 
At least if situated beyond middle of 
AXE MID PEE- ce SAAT cAe eri. oe Cras aie + 

4. Palp slender, palpal femur about four 
times.as long aS wide: .... 0.00.68... 

Fs Aisits bcenoaboraca 17. Pseudozaona 
tO: very: 

5. Setae of palp leaflike and_ bilaterally 
feathere drys irs 22. Illinichernes 

Setae of palp otherwise............... 6 
6. Tactile seta s¢ of movable chelal finger 

GlosemitO ae thanvtOitise rec.c eee ne 

Tactile seta s¢ midway between sé and ¢ 
or nearer the latters: tj. odes esi 7 

7. Tactile seta ist of fixed chelal finger on 
the same level as est or a little proximad 

Tactile seta ist distad from est......... 9 
8. Cheliceral flagellum composed of four 

setae; no tactile seta on fourth pedal 
tarsus; in our form, the palpal femur 
and tibia each have a length greater 
thanOvis mitny ss ss. che 13. Chelanops 

Flagellum composed of three setae; a 
tactile seta present on fourth pedal tar- 
sus; length of femur and of tibia less 
traa Olam teem cts roe rete 
Be Sh cn ee 14. Pselaphochernes 

9. Setae 4 and sé of cheliceral hand thick- 
ened and denticulate.~.::..........+ 
ay ay ame ere 19. Hesperochernes 

Not as above, at least seta 4 acuminate. . 

10. Both seta 4 and seta sé of cheliceral hand 
acuminate...... 20. Acuminochernes 

Seta 4 of cheliceral hand acuminate, sd 

denticulate tee wee Sea 11 
11. Palp with following combination of 
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characters: length-width ratio of palpal 
femur about 2.3:1; length of chela ex- 
clusive of the pedicle divided by length 
of femur usually between 1.7 and 1.8; 
length of chela greater than 1.0 mm.; 

length of femur more than 0.6 mm.; 
tactile seta present on tarsus of fourth 
leg. Females of..... 21. Mirochernes 

Some other combination of palpal char- 
acters; tactile seta absent from or 
present on tarsus of fourth leg...... 12 

12. No tactile seta on tarsus of fourth leg; 
combination of length-width ratio of 
femur 2.3-2.5:1 and of chela 2.6—2.75:1 
ee ete. 16. Reginachernes 

Tactile seta present on tarsus of fourth 
leg; Illinois species having a_ similar 
length-width ratio of both femur and 
chela (exclusive of pedicle) of palp, 

either both greater than 2.6, or both less 
thane Sistine 18. Dinocheirus 

12. PARACHERNES Chamberlin 

Parachernes Chamberlin (1931), p. 192). 

Genotype, by original designation: Para- 
chernes ronnaii Chamberlin. 

Parachernes Chamberlin. Beier 

116). 

Members of this genus can be recognized 
by the grouped condition on the fixed chelal 
finger of the tactile setae it, ist, ish, and ib, 

with it clearly farther from the finger tip 
than from ish, fig. 32; flagellum of three 
setae; eye spots mostly present; tergites 
divided; setae of body and palp toothed or 

feathered, seldom lightly clavate; tactile 

seta st of movable chelal finger only a little 
nearer to sb than to ¢ or standing in the 
middle between the two, fig. 32E; tactile 

seta of the fourth pedal tarsus located distad 
from the mid-point of the segment. A single 
species is known from the north-central 

states. 

(1932¢, p. 

Parachernes squarrosus new species 

Chelanops pallidus Ewing (1911, p. 78), (non 
Chernes pallidus Banks). Misidentification. 

The present species figs. 324-32E, bears 

considerable relationship to two species de- 

scribed by Nathan Banks, Parachernes pul- 
chellus from Texas and virginicus from Vir- 

ginia. From pulchellus, squarrosus may be 

distinguished by the absence of silver blotches 
on the outer ends of the abdominal tergites 

and by the flatly convex rather than evenly 
conyex outer margin of the palpal femur. 

From virginicus, this new species can be 

distinguished by the more granular nature 
of the palpal segments, the fewer plates in 
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the serrula exterior, and the slightly differ- 

ent size and length-width ratio of the palpal 
femur. 
Among the local fauna, squarrosus can be 

identified readily on the basis of the lightly — 
colored silver blotches along the posterior 
margin of the carapace. No other Illinois — 
pseudoscorpion has such a pigment pattern. 
Two specimens from Ewing’s collections — 

were found to belong to this species. One — 
specimen, a female, deposited in the Museum — 

of Comparative Zoology, had been labeled 
Chelanops virginica but this name had been — 
deleted and the identification C. pallidus 
supplied. This specimen was apparently ream 
ported by Ewing (1911) under the name — 
pallidus from “‘under bark” at Arcola, Illi- 
nois. The date of collection of this speci-— 
men was June 12, 1908. The second speci- 
men available from the Ewing collections — 
is a male deposited at the Cornell Unive 
sity Museum. The slide of this specimen — 
bears the deleted name Chelanops pallidus, 
which was replaced by the identification — 

Chelanops sanborni. The specimen was 
taken under the bark of a living oak tree 
at Marshall, Illinois, on October 10, 1908. - 
Since Ewing (1911) reported pallidus but 
not sanborni from Marshall, this specimen — 
was probably reported as pallidus. 4 

The erroneous identification of the pres- 
ent species as pallidus (Banks) is easily ex- 
plained since, during the time Ewing worked, — 
generic and specific characters were poorly | 
understood and inadequately described. We 
now know that the species pallidus belongs 
to the genus Dinocheirus as indicated else~ 
where in this paper. Cleared specimens ot 
Dinocheirus pallidus and Parachernes squar-_ 
rosus are superficially similar and can easily 
be confused. However, the cheliceral flagel- 
lum of pallidus has four setae while there 
are only three setae in the cheliceral flagel- 
lum of squarrosus. z 

Mate.—Measurements and ratios are 
given as the limits of variation of three indi- | 

viduals, including the holotype. Body and 
palps fairly stout, legs moderately slender; 
body and appendages for the most part dis- 
tinctly granular; color varying from yellow 

on the legs to reddish or golden brown to 
brown on the palps and carapace, and dark 
brown on the tergites; body 1.8-1.9 mm. 
long. Carapace, fig. 324, with surface coarse 
ly granular except for a transversely pla 
white blotch along the posterior margin on 
each side of the median line; posterior mar 

ae 
> 
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rin with 8 to 12 subclavate to clavate mar- 
inal setae placed just anteriad to the white 
jlotches; anterior margin weakly convex, 
vith four stout setae, each with a few sub- 
erminal and terminal denticulations; cara- 

ace narrowed rapidly anteriad to the mid- 

yoint, posterior portions of lateral margins 

9 two sides nearly parallel; the median 
ransverse furrow near the mid-point of the 

face of the carapace, the posterior furrow 
unteriad to the white blotch of each side 
ind a little closer to the posterior carapacic 
margin than to the median furrow; setae 

»f face and sides of carapace short, slender, 
subclavate or paucidenticulate; a single pair 
of eye spots; carapace 0.65-0.7 mm. long, 
width just posteriad to the center of the 
carapace 0.5-0.6 mm.; ocular width about 
).3 mm. Abdomen suboval in general shape; 
1.1-1.3 mm. long; 0.8-0.9 mm. wide. Ter- 

rites except the eleventh divided ; dark brown 
in color; granulations very similar to those 

% 
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of the carapace; the medial end of some of 

the tergites lighter in color than the rest 
of the tergite; the lateral ends of tergites 

not bearing lightly colored blotches; each 
tergite with a single row of marginal setae 
and, in addition, frequently with a lateral 

seta at each outer end of the tergite; setae 

of all but the eleventh tergite weakly cla- 
vate; four to seven setae on each half-ter- 

gite; eleventh tergite with four to five pairs 

of subacuminate to acuminate setae. Ster- 

nites 4 through 10 divided; sternites dark 
brown, surface marked by scalelike or net- 

like impressions; setae acuminate, moder- 

ately long, very slender; fourth sternite 

with eight setae; each of sternites 5 through 
10 with 12 to 18 setae; sternite 11 with 

three pairs of setae, the medial and lateral 

pairs of which are very long. Pleural mem- 

branes with wavy parallel striations; an- 
terior stigmatic plate with one or two 

acuminate setae, posterior plate with one. 

Fig. 32—Parachernes squarrosus. A, dorsal view of carapace and five anterior tergites, 

holotype ¢ ; B, dorsal view of palp, holotype 4 ; C, galea and tip of movable cheliceral finger, 

paratype 4 ; D, lateral view of movable chelal finger with teeth enlarged, paratype tritonymph ; 

E, lateral view of chela, allotype 2. 
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Chelicera—Light brown in color, some- 
times with a greenish tinge; 0.185-0.19 mm. 
long, base about 0.12 mm. wide; movable 

finger 0.16-0.17 mm. long. Flagellum of 
three setae, the longest having six to eight 
fine denticulations along the distal half of 
the anterior margin. Fixed finger with con- 
spicuous lamina exterior; most teeth of the 

serrula interior fused, but the distal four 

teeth free and with serrate margins; inner 

margin of finger with three retroconical 
teeth near the distal end; apical tooth acute 

and with three small, rounded denticles on 

the inner surface. Movable finger, fig. 32C, 

fairly stout, slightly curved; apical tooth 
well developed, terminally split to form two 

cusps; subapical tooth weakly developed, 
located just distad from the insertion of the 
galeal seta; two small, conical denticles or 

accessory teeth sometimes found on the inner 

margin of the movable finger between the 
subapical tooth and the base of the apical 

tooth; galeal seta extending slightly beyond 
the tip of the galea; serrula exterior of 19 
to 21 ligulate plates; galea fairly stout and. 
straight, with six or seven simple rami 
confined to the terminal one-half or one- 

third of the galea; considerable variation 
in the stoutness of the galea. 

Palp—Fig. 32B. Lateral surface of max- 
illa, all surfaces of trochanter, and the flexor 

surfaces of the femur and tibia coarsely 
granulate; rest of palp weakly granular to 
smooth; setae varying from acuminate to 
subclavate and paucidenticulate. Maxilla 

with acuminate and slender setae; 0.295- 

0.305 mm. long, 0.22-0.23 mm. wide, length 
1.35 to 1.4 times the width. Tyrochanter 
with inner margin regularly convex, surface 

bearing numerous short setae with terminal 
and subterminal denticulations; a well- 

rounded, dorsolateral protuberance present; 

trochanter 0.24-0.26 mm. long, 0.17—0.175 

mm. wide. Femur with pedicle wider than 
long, well separated from the rest of the 
segment; extensor margin flatly convex, ex- 
cept at the ends; flexor margin distinctly 
S-shaped, concave in the distal half of the 

segment but distinctly convex in the proxi- 

mal portion; granulations coarser and much 

more marked on the medial than on the 

sometimes nearly smooth, outer surface; 
setae of the medial surface sparse and sub- 

clavate, setae of the lateral surface some- 
what longer and with few denticulations; 

femur 0.48-0.505 mm. long, 0.19-0.22 mm. 
wide, length 2.3 to 2.5 times the width. 
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Tibia pedicellate, with pedicle about as long 
as wide; outer margin of tibia including the 
pedicle evenly convex ; inner margin centrally 
bulged and convex but slightly flattened 
the distal one-third; setae much as in the 
femur; flexor or medial surface coarsely 

granulate; outer or lateral surface virtually 
smooth; 0.45-0.48 mm. long, 0.215-0.235 
mm. wide, length 2.0 to 2.15 times the 
width. Chela stout; setae of hand relatively 
long, with one or two very fine submedial 
to subterminal denticulations on each; setae 
of fingers acuminate; hand with a few fine 
granulations on the inner aspect near the 
base of the fingers, otherwise smooth; flexor 
margin of chelal hand slightly more convex 
than the extensor; pedicle placed nearer the 
outer than the inner surface of the hand; 
fingers evenly curved; chela, without pedicle, 

0.785-0.835 mm. long, 0.32-0.33 mm. wide, 
length 2.4 to 2.5 times the width; chelal 
hand 0.32-0.36 mm. deep, hand, without 
pedicle, 0.41-0.43 mm. long; movable finger 
about equal in length to length of hand with 
out pedicle. As viewed from the side, dorsa 

Marginal teeth of both fingers contiguous 
distal teeth acute and each with a we 

and with weak cusps; 30 to 35 margina 
teeth on each finger; each finger with five 
to seven external and two or three interna 
accessory teeth. Tactile setae as in fig. 32B 
nodus ramosus of movable finger located 
slightly proximad from the areole of tactil 
seta ¢. 4 

Legs——Surfaces, except the posterior, ¢ 
the basal segments of legs fairly well marked 
by scalelike sculpturing, becoming weaker 0} 
the distal segments; setae variable. First 
leg with stout trochanter, 0.11-0.115 mm, 
long; pars basalis 0.115-0.12 mm. deep; pars 
tibialis almost smooth to coarsely granulate, 
0.107-0.122 mm. deep; entire femur 0.3-0. 
mm. long; tibia with extensor mar, 

weakly S-shaped, greatest depth in the distal 
one-fourth, 0.23-0.25 mm. long, 0.072-0: 
mm. deep, length 2.85 to 3.2 times the dep’ 
tarsus subcylindrical, with weak sculptur 
setae not abundant, 0.23-0.24 mm. lo 
0.053-0.057 mm. deep, length 4.2 to 44 
times the depth. Fourth leg with pars 
salis almost smooth, a few long acuminate 
setae on the flexor surface, subtriangular if 
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tline, 0.137-0.14 mm. deep; pars tibialis 
th anterior surface conspicuously sculp- 
red, posterior surface almost smooth, 
<or margin almost straight, 0.165-0.175 
n. deep; entire femur 0.44-0.465 mm. 

ww, length 2.65 to 2.75 times the depth; 
ia with extensor margin slightly S-shaped 
almost straight, 0.35-0.37 mm. long, 
95-0.102 mm. deep, length 3.65 to 3.85 
aes the depth; tarsus subcylindrical, nu- 

‘rous acute setae on the flexor surface, a 
y relatively long and subterminally den- 
ulate setae on the extensor surface, weak- 
developed sculpturing, 0.28-0.30 mm. 

wg, 0.065—-0.0685 mm. deep, length 4.3 to 
) times the depth; a long and slender tac- 
e seta inserted 0.165-0.19 mm. from the 
oximal margin of the tarsus. 
Genital Complex—Anterior operculum 

th usually 8 to 12 marginal setae near 

= anterior margin of the genital aperture 
d with as many as 30 setae more anteri- 
ly located on the operculum; posterior 

erculum with 6 to 10 setae on the posterior 
of the genital aperture and 8 to 10 widely 

»arated and very slender setae in a trans- 
rse row between the genital slit and the 
sterior margin of the operculum. 

FemMALE.—Measurements and ratios based 
four individuals, including the allotype. 
general, much like the male; body length 
352.20 mm.; carapace 0.675-0.75 mm. 
ag, width 0.85 to 0.95 times the length; 

ular width 0.32-0.34 mm.; abdomen 1.15- 
0 mm. long, 0.9-1.05 mm. wide. 

Chelicera—Similar to the male; 18 to 19 
ates in the serrula exterior; length of 
elicera 0.2-0.215 mm., width of base 0.13- 
14 mm., length of movable finger 0.175- 
19 mm. 
Paip—Segments slightly larger than in 
e male but the length-width ratios almost 
entical in the two sexes; maxilla 0.33-0.35 
m. long, 0.25-0.28 mm. wide, length 1.2 

145 times the width; trochanter 0.26- 
27 mm. long, 0.18-0.195 mm. wide, length 
35 to 1.45 times the width; femur 0.52- 
535 mm. long, 0.215-0.225 mm. wide, 

ngth 2.35 to 2.5 times the width; tibia 
480.495 mm. long, 0.235-0.25 mm. wide, 
ngth 1.95 to 2.05 times the width; chela, 
ithout pedicle, 0.865-0.885 mm. long, 0.34— 
375 mm. wide, length 2.37 to 2.55 times 
e width; chelal hand exclusive of pedicle 
$7-0.485 mm. long, 0.34-0.38 mm. deep; 
ovable finger 0.445-0.465 mm. long. 
eeth, both marginal and accessory, much 
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as in the male except slightly more variation 

in number. Tactile setae arranged as in 
the male. 

Legs.—Essentially as in the opposite sex ; 

some segments, however, slightly larger in 
actual size and sometimes a little more 

extensively granulate. First leg with tro- 
chanter 0.115-0.125 mm. long; pars basalis 
0.123-0.133 mm. deep; pars tibialis 0.12- 
0.13 mm. deep; entire femur 0.33-0.375 mm. 

long; tibia 0.24-0.26 mm. long, 0.08-0.085 

mm. deep, length 2.8 to 3.05 times the depth; 

tarsus 0.235-0.255 mm. long, 0.06-0.065 
mm. deep, length 3.8 to 4.2 times the depth. 
Fourth leg with trochanter 0.19-0.195 mm. 
long, length 1.3 to 1.65 times the depth; 
pars basalis 0.145-0.16 mm. deep; pars 

tibialis 0.17-0.19 mm. deep; entire femur 

0.48-0.515 mm. long, length 2.6 to 3.0 times 
the depth; tibia 0.36-0.39 mm. long, 0.1- 

0.112 mm. deep, length 3.35 to 3.85 times 
the depth; tarsus 0.285-0.31 mm. long, 
0.069-0.075 mm, deep, length 4.0 to 4.45 
times the depth; sensory seta 0.175-0.195 
mm. from proximal margin of tarsus. 

Genital Complex—Anterior operculum 
with between 20 and 25 (in one individual 

only 17) setae arranged chiefly in a medi- 
ally placed triangular group; posterior oper- 

culum with six or eight widely scattered 
setae arranged in a single marginal row. 

TritoNyMPH.—Description based on two 

individuals. Measurements of one are given 

in parentheses after the corresponding 

measurements of the other whenever the 

two differ significantly. Same general fea- 
tures as in the adult except that the body 

is less darkly colored and less sclerotic; 

length 1.65 mm. Carapace light yellowish- 
brown; white blotches near the posterior 

margin fused medially to form a single 
transverse bar anteriad to and isolating a 
small median pigmented area lying near the 
posterior margin of the carapace; carapace 

0.55 (0.575) mm. long, with the greatest 
width but little less than the length. Abdo- 

men much as in the adult; tergites, however, 

lighter in color and less sclerotic; setae of 

tergites less clavate and in some cases almost 
acuminate; sternites as in the adult except 

less darkly colored, not so coarsely granular, 
and with fewer setae. 

Chelicera—In general with the character- 
istics in the adult; serrula exterior with 16 

or 17 ligulate plates; chelicera 0.16 (0.17) 

mm. long, base 0.1 (0.11) mm. wide, moy- 

able finger 0.15 mm. long. 
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Palp—tIn general shape, chaetotaxy, and 
sculpturing much as in the adult; the pedi- 

cles of the femur and tibia are much wider 
than long and poorly separated from the 
rest of the segment; tibia a little stouter 
and the chela a little more slender than in 
the adult. Maxilla 0.285 mm. long, tro- 
chanter 0.205 (0.215) mm. long, femur 0.38 
mm. long; tibia 0.355 (0.34) mm. long, 
0.195 mm. wide; chela 0.695 (0.675) mm. 
long, 0.262 (0.258) mm. wide; chela depth 
about 0.26 mm., hand length 0.37 mm.; moy- 
able chelal finger 0.36 (0.35) mm. long. 
Marginal teeth, fig. 32D, of each finger be- 
tween 25 and 30 in number; the distal 8 

to 12 teeth of the marginal row of each 
finger acute and with well-formed cusps, 
other teeth blunt, rounded, with very weak 
cusps or without cusps; accessory teeth 
fewer in number and more weakly developed 
than in the adult. The three tactile setae 
of movable finger as shown in fig. 32D. 
Fixed finger with four tactile setae in ex- 
ternal series, arranged much as in the adult 

male; internal series of three tactile setae 

with i¢ slightly more than twice as far from 
the finger tip as from the level of et and 
somewhat distad from the level of est; ish 

and ib as in the adult; ist wanting. 
Legs.—In general as in the male, except 

segments a little stouter, lighter in color, 

less sclerotic, and with fewer setae. First 

leg with entire femur about 0.25 mm. long; 
tibia with extensor margin straight except 
at the proximal end, 0.18 (0.175) mm. long, 
length 2.6 (2.4) times the depth; tarsus 
with both margins more convex than in the 
adult, 0.185 (0.19) mm. long, length about 
3.2 times the depth. Fourth leg with pars 
basalis about 0.13 mm. deep; pars tibialis 

0.15 (0.155) mm. deep; entire femur 0.375 
mm. long, length 2.5 (2.4) times the depth; 
tibia with extensor margin almost straight, 
0.29 (0.277) mm. long, 0.087 (0.08) mm. 
deep; tarsus with both margins conspicuously 

convex, 0.22 (0.225) mm. long, about 0.075 
mm. deep; sensory seta of tarsus shorter 

than in the adult and inserted 0.115 (0.13) 
mm. from the proximal margin of the seg- 

ment. 
Holotype, male.—Fowler, Illinois: bark 

of oak tree, July 19, 1944, C. C. Hoff. 
Allotype, female—Karnak, Illinois: Feb. 

24, 1933, Ross & Mohr. 

Paratypes.—ILLINOIS.—ARCOLA: under 

bark, June 12, 1908, H. E. Ewing, 19 
(mez). CARBONDALE: jarred from willow 

Ittinois NarurAL Hisrory Survey BULLETIN Vol. 24, Art. 4 

and sycamore branches, Sept. 22, 1908, L. N. 

Smith, 11 nymphs and adults. CENTRALIA: 
under pear bark, June 18, 1947, L. J. Stan- 
nard, 1¢. FowLer::same data as for holo- 

type, 1 6 (jc). KarNak: same data as for 
allotype, 12. Lake GLENDALE: ground 
cover, March 17, 1943, Ross & Sanderson, 1 

nymph. MarsHALi: under bark of living 

oak tree, Oct. 10, 1908, H. E. Ewing, 1 4 
(cu). Quincy: near Benton’s Cave, inner 
layer of bark on log, April 27, 1944, C. C. 
Hoff, 1 ¢ (cH); nest in bluebird box, Oct. 
30, 1945, T. E. Musselman, 1 nymph (cH). 
UrpaNa: under bark of maple, June 18, 
1942, K. M. Sommerman, 1 6 ; under barl-, 

July 20, 1944, K. M. Sommerman, 12. 
This species is usually found under the 

bark of deciduous trees or logs but may oc- 
casionally be taken in woody debris and 
forest ground cover. The tritonymph col- 
lected at Quincy by T. E. Musselman was 

taken from a nest in a bluebird box. 

13. CHELANOPS Gervais 

Chelanops Gervais, in Gay (1849, p. 13). 
Genotype, monobasic: Chelifer (Chelanops) 
coecus Gervais. 

Chelanops Gervais. 
Hoff (1947, p. 503). 

Carapace somewhat longer than wide, 
granular; tergites divided, granular. Setae 
of body and palps somewhat variable, plu- — 

mose, and usually appearing subclavate to 
clavate. Flagellum with four setae. Palp, 
fig. 33, moderately heavy, granular; tactile 
seta ist placed on the same level with est or 
a little proximad from est; st nearer to ¢ 

than to sb. Tarsus of fourth leg without a 
tactile seta. 

Beier (1932c, p. 177), 

Fig. 33.—Chelanops affinis 6. Dorsal view 
of palp (setae omitted). 
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The genus is confined to the Americas, 
chiefly South and Central America and the 
West Indies, and, as now limited, contains 

a small number of species. One species, 

Chelanops affinis Banks, is recorded from 
Florida. Many species were assigned to 
Chelanops by earlier authors, but most of 
them have been transferred to other genera. 

14. PSELAPHOCHERNES Beier 

Pselaphochernes Beier (1932c, p. 130), (1933, 
p. 520). Genotype, by original designation: 
Chelifer scorpioides Hermann. 

Cephalothorax somewhat longer than 
wide, fig. 34D, fairly well granulated; setae 
of body and palps moderately long, toothed, 

and often lightly clavate; three blades in 
the cheliceral flagellum; a single internal 
accessory tooth on each chelal finger; fixed 
finger with short and vestigial venedens and 
duct; tactile seta ist of the fixed finger on 
about the same level as est. Internal series 
of tactile setae not forming a basal group, 
fig. 34B; seta st a little nearer to ¢ than to 

sb or about midway between the two; tar- 
sus of fourth leg with a tactile seta near 
the mid-point or slightly proximad from the 
mid-point of the segment. 

Except for a doubtful record of the Euro- 
pean scorpioides from the eastern United 

States, only the following species is known 
from the nearctic region. 

Pselaphochernes parvus Hoft 

Pselaphochernes parvus Hoff (1945a, p. 38). 

Diagnostic characters of the species are 
illustrated in fig. 34. A full description of 
the female is given in the original descrip- 
tion. Study of the present material has 
brought to light the undescribed male of 
the species and has led to a clearer demon- 
stration of the differences between parvus 
and the closely related European species, 
scorpioides (Hermann). Several character- 
istics that can be expressed numerically 
serve to separate the two forms. The chela 
of the female of parvus has a length 2.9 to 
3.15 times the width, while in scorpioides 
the chela is 2.7 times as long as wide; in the 
male of parvus the femur is 0.45-0.51 mm. 
long, in scorpioides 0.43 mm.; the chela of 

the male of parvus is 3.1 to 3.2, but in 
scorpioides 2.9, times as long as wide; in 

parvus the movable chelal finger of the male 

is 0.41-0.45 mm. long, in scorpioides 0.38 
mm. Measurements for scorpioides have 

been taken from Beier (1932c). There is 
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also a distinct difference between the two 
species in the amount of flattening of the 
outer margin of the chelal hand, our IlIli- 
nois species, fig. 28, having a much more 
flattened margin than does scorpioides as 
figured by Beier (1932c). An atypical male 
in one of the collections appears to resemble 

the male of scorpioides as figured by Beier 
(1932c), but the length of the palpal seg- 
ments and the somewhat flattened external 

margin of the chelal hand indicate that the 
individual is not scorpioides. 

Mate—Measurements and ratios are 

based on four individuals. Body moderately 
stout; yellow in color except for light brown 
or golden colored palps; 1.5-1.9 mm. long; 
carapace, fig. 34D, with straight to slightly 

convex posterior margin and with 8 to 10 
marginal setae; anterior margin bluntly 

rounded and with four setae; anterior half 

of each lateral margin convex, posterior 

half of lateral margins straight and parallel; 
median and posterior transverse furrows 

not well marked; surface moderately granu- 

lar, light brown in color; numerous setae 
scattered over the face and sides; setae sub- 

clavate, with a few terminal denticulations; 
no eye spots; length of carapace 0.53-0.61 
mm., greatest width 0.45-0.51 nim. near 
center, posterior width almost equal to the 

greatest width. Abdomen 0.95-1.3 mm. long, 
0.6-0.72 mm. wide; length 1.5 to 1.8 times 
the width. Tergites weakly sclerotic, in- 

conspicuously divided except the eleventh; 
half-tergites each usually with five to seven 
(occasionally eight) widened and terminally 
paucidenticulate setae. Sternites 4+ through 
10 divided, most half-sternites with from 

9 to 11 (occasionally more) acuminate setae, 
chiefly confined to a marginal row; fourth 
sternite with three to five setae forming a 
marginal row in each half-sternite. Pleural 
membranes marked by wavy, subpapillose, 
longitudinal plications. Each anterior stig- 
matic plate with one seta; each posterior 
plate with two. 

Chelicera.— Length 0.175-0.195  mm., 
width 0.11-0.125 mm., the laminal and in- 
terior setae acuminate, simple, much longer 
than the basal and subbasal; basal, subbasal, 

and exterior setae denticulate along the dis- 
tal fourth. Flagellum of three blades, the 
distal one bearing 10 to 12 denticulations 
on the anterior edge along the distal two- 
thirds. Fixed finger with well-developed 
lamina exterior; the serrula interior with 
five free and serrate marginal teeth, remain- 
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der fused into a velum; apical tooth with 
two or three internal denticles; the internal 

margin of finger with six or seven denticles 
arranged along the distal one-third of the 
finger. Movable finger, fig. 344, 0.173- 
0.185 mm. long; serrula exterior of 18 ligu- 
late plates, the basal one or two but little 
longer than the remainder; subapical lobe 
close to end of finger and subequal in size 

to the apical or terminal tooth; galeal seta 
extending just beyond the tip of the galea; 
galea less well developed than in the female, 
usually with two main rami, each of which 
is in turn branched or bifurcated. 
Palp—Fig. 34C. Moderately granular 

except that the fingers are smooth and the 
flexor surfaces of the femur and tibia are 
coarsely granular; setae subclavate to acu- 
minate. Maxilla with scattered acuminate 
setae; 0.275-0.31 mm. long; length about 
1.5 times the width. Trochanter with two 
protuberances, coarsely granular; numerous 
multidenticulate setae on inner surface; 

length 0.255-0.275 mm., 1.45 to 1.55 times 
the width. Femur with pedicle about as long 
as wide; extensor margin convex and with 

numerous setae varying from short and 

multidenticulate near the base to longer and 
paucidenticulate near the distal end; flexor 
surface coarsely granular and with a few: 
setae like those of the trochanter; flexor 
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margin weakly S-shaped; length meas’ i 
along the extensor margin 0.45-0.51 mn 
maximum over-all length a little great 
0.17-0.195 mm. wide; length 2.55 to 2, 
times the width. Tibia slightly shorter 
wider than the femur; granulations a 
chaetotaxy much as in the femur; extensi 

margin somewhat flatly convex but mo 
convex toward the distal end; flexor marg 
bulging in the center; 0.435-0.485 mm. lon 
0.185-0.215 mm. wide; length 2.23 to 2. 
times the width. Chela moderately slende 
hand granulate and with long subacumina 
setae, each with one or two subtermin 
denticulations; outer margin of chela flat 
convex, inner margin more convex; finge 

curved; chela 0.75-0.83 mm. long, 0.24-0.; 
mm. wide, length 3.1 to 3.2 times the widt 
0.235-0.27 mm. deep; hand length witho 
pedicle 0.385—0.43 mm.; finger slightly long 
than hand without pedicle, measuring fra 

0.41-0.45 mm. Viewed laterally, fig. 34 
both dorsal and ventral margins of hai 
appear convex. Each finger with betwe 
35 and 45 marginal teeth, contiguous, at 
with well-developed cusps; a single interi 
accessory tooth on each finger, locat 
slightly more than one-fourth of fing 
length from the tip; usually seven or eigi 

exterior accessory teeth on each finge 
spaced along the distal three-fourths of #l 

Fig. 34.—Pselaphochernes parvus 8. A, tip of movable cheliceral finger; B, lateral vi 
of chelal hand; C, dorsal view of palp; D, dorsal view of carapace. 
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nger length. Tactile setae of chelal fingers 
; shown in the figure. 
‘Legs—Yellow to very pale brown in 
jlor; moderately slender; subterminal setae 

ad tarsal claws simple and entire; surface 
sually weakly marked by scalelike lines; 
tae varying from _ paucidenticulate to 
cuminate. First leg with trochanter about 

12 mm. long, several relatively long pauci- 
enticulate setae on flexor surface as well 
; a long acuminate pseudotactile seta; pars 
asalis 0.125-0.135 mm. long, length 1.2 to 
4 times the depth; pars tibialis with a 
eakly convex extensor margin, flexor mar- 
in more weakly convex and almost straight, 
‘tae of extensor margin short and pauci- 
enticulate, those of flexor surface slightly 
nger and almost acuminate, length of pars 

bialis 0.183-0.23 mm., depth 0.08-0.114 
m., length 2.0 to 2.3 times the depth; tibia 
ith a very weakly S-shaped extensor mar- 
n, flexor margin weakly convex, chaetotaxy 
; in the pars tibialis, tibia 0.23-0.26 mm. 
ng, 0.065-0.077 mm. deep, length 3.35 to 
55 times the depth; tarsus with flexor mar- 
in slightly convex, extensor margin nearly 
raight, setae more numerous than on other 
ments, setae varying from terminally and 

ibterminally denticulate on the basal part 
f the extensor surface to truly acuminate 
2 the terminal portion of the segment; 
irsus 0.24-0.27 mm. long, 0.05-0.054 mm. 
sep, length 4.6 to 5.1 times the depth. 
ourth leg with chaetotaxy and sculpturing 
; in the first leg; trochanter with numerous 
tae, especially on the flexor surface, length 
16-0.17 mm., 1.35 to 1.45 times the depth; 
irs basalis subtriangular, distal three- 
yurths of flexor margin straight, flexor sur- 

ice with numerous long and subacuminate 
tae, length 0.16-0.175 mm., 1.3 to 1.45 
mes the depth; pars tibialis with extensor 

jargin evenly and moderately convex, flexor 

argin straight and continuous with that of 
l¢ pars basalis; pars tibialis 0.3-0.35 mm. 
ng, 0.122-0.15 mm. deep, length 2.3 to 
45 times the depth; entire femur 0.42- 

48 mm. long, length 3.2 to 3.45 times the 
epth; tibia with weakly S-shaped extensor 

jargin and convex flexor margin, length 
5 to 3.85 times the depth; tarsus with both 
exor and extensor margins weakly convex, 
ightly narrowed distally, deepest near the 
vel of the sensory seta, chaetotaxy much 
$s in the tarsus of the first leg, 0.26-0.315 
im. long, 0.065-0.07 mm. deep, length 4.4 
4.0 in one individual) to 4.75 times the 
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depth; sensory seta of the extensor surface 
of the tarsus located proximad from the 
mid-point of the segment, usually little more 
than 0.4 of the tarsus length from the prox- 
imal margin. 

Genital Complex—Anterior operculum 
with about 20 setae arranged in a crescent; 

posterior operculum with 8 to 10 (rarely 

12) marginal setae; four (rarely five or six) 

setae on the posterior lip of the genital open- 

ing, almost within the opening, and anteriad 
to the marginal row. 

FEMALE.—Females much more numerous 
than males. Female differing but little from 

male; slightly larger, up to 2.2 mm. or more 

in length, often a little more darkly pig- 
mented than the male. Carapace and abdo- 

men not distinctly different in the two sexes. 
Chelicera—Slightly larger and with the 

galea more branched than in the male; other- 

wise almost identical in the two sexes. 

Palps—Most segments, especially the 
chela, slightly larger than in the male; other- 

wise similar. Chela (measurements based on 
16 Illinois specimens) exclusive of pedicle 
0.85-0.95 mm. long, 0.27-0.31 mm. wide, 

length 2.9 to 3.15 (rarely less than 3.0) 
times the width; movable finger 0.45-0.51 
mm. long. Teeth and tactile setae of chela 
as in the male; length-width ratios of chelae 

of Illinois specimens on the average slightly 
less than the ratios for the type specimens 

from Arkansas (Hoff 1945a). 
Legs——Shape, chaetotaxy, and sculptur- 

ing essentially as in the male; segments, 
however, frequently larger; length-depth 

ratios about the same in the two sexes. The 
following measurements and ratios of cer- 

tain pedal segments in the female are based 

on measurements of nine individuals: tibia 
of first leg 0.255-0.295 mm. long, 0.072- 
0.08 mm. deep, length 3.4 to 3.85 times the 

depth; tarsus of first leg 0.27-0.3 mm. long, 
0.053-0.059 mm. deep, length 4.6 to 5.2 times 
the depth; pars tibialis of fourth leg 0.35- 

0.4 mm. long, 0.135—-0.155 mm. deep, length 
2.45 to 2.75 times the depth; tibia of fourth 

leg 0.345-0.385 mm. long, 0.09-0.1 mm. 
deep, 3.7 to 4.2 times as long as deep. 

Genital Complex—Anterior operculum 

with 14 to 18 setae; posterior operculum 

with 8 or 10 setae. 

TritoNyMPH.—Measurements are based 
on three individuals mounted in balsam. 

Much like the adult but smaller and lighter 

in color; appendages stouter. Body 1.35- 

1.55 mm. long; carapace about 0.5 mm. long 
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and about 0.4 mm. wide; abdomen between 
0.6 and 0.7 mm. wide. Chelicera essentially 
as in the adult. Palpal segments conspicu- 

ously and coarsely granular on the flexor 
surfaces, other surfaces moderately granu- 

lar; chelal hand moderately granular; tro- 
chanter 0.22-0.23 mm. long, 0.13-0.14 mm. 

wide; femur with maximum length between 

0.33 and 0.35 mm., length along the extensor 
margin 0.3-0.32 mm., width 0.14-0.15 mm., 

greatest length 2.3 to 2.5 times the width, 
length along the extensor margin 0.21 to 
0.23 times the width; tibia about 0.33 mm. 

long, 0.16 mm. wide; chela 0.61 mm. long, 

0.205-0.21 mm. wide, length between 2.9 

and 3.0 times the width; depth of chelal 

hand subequal to the width; chelal hand 0.32 

mm. long; movable chelal finger 0.29-0.31 
mm. long. Tactile setae of the chelal fingers 
much as in the adult except 4 is missing from 
the movable finger and ist is wanting from 
the fixed finger; also it is much closer to the 
level of est than to the level of et, while in 

the adult it is closer to the level of et than 
to the level of est. Marginal and accessory 
chelal teeth much as in the adult except 
fewer in number. 

DEUTONYMPH.—I wo specimens exam- 

ined. Smaller than the tritonymph but same 
general characteristics. Body length 1.0- 

1.05 mm., carapace about 0.38 mm. long. 

Serrula exterior of the movable cheliceral 
finger with 14 or 15 ligulate plates. Palpal 
segments smaller than in the tritonymph but 
with about the same length-width ratios. 
Palp with the following measurements 
(based on two individuals): trochanter 
about 0.17 mm. long, 0.1 mm. wide; femur 

with greatest length between 0.24 and 0.25 
mm., width 0.11 mm.; tibia 0.23 to 0.24 mm. 

long, 0.12 mm. wide; chela exclusive of pedi- 

cle 0.45 to 0.46 mm. long, 0.148-0.155 mm. 
wide, length 2.9 to 3.1 times the width; 
chelal hand with length of 0.24 mm., depth 
about equal to the width; movable chelal 

finger 0.22 mm. long. Movable chelal finger 
with two tactile setae: one, probably st, near 

the mid-point of the finger and the second, 

probably sb, near the proximal margin; 

nodus ramosus a little distad from st. Fixed 
chelal finger with tactile setae much as in 
the tritonymph but with both ist and one of 

the external series, probably esb, wanting. 

Accessory teeth of chelal fingers apparently 
wanting. 

PRoTONYMPH.—Somewhat smaller and 
with conspicuously stouter appendages than 
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the deutonymph; body length about 0.9 mm. 
Serrula exterior of the movable cheliceral 
finger apparently of 11 plates. Chela ex 
clusive of pedicle about 0.4 mm. long, about 
0.14 mm. wide; chelal hand exclusive of 
pedicle 0.21 mm. long; movable finger equal 
in length to length of hand exclusive of 
pedicle. Movable finger with one tactile 
seta, probably st, located about two-fifths 
of the finger length from the proximal finger 
margin. Fixed finger with one tactile seta, 
probably est, located somewhat distad from 
the mid-point of the finger and one basal 
seta of the external series located near the 
finger base; internal series represented by a 

single tactile seta located about on a level 
with the single basal seta of the external 
series. j 

DisTRIBUTION.—Known only from 
Arkansas and Illinois; taken from scattered 
localities in all areas of the latter state, 
Habitat data are available for 25 collec 
tions. Sixteen of these collections were made 
from rotting logs or hollow trees and, in two 
of these, nests of small mammals were pres: 
ent. The other collections were made from 
woody debris and ground cover. The col 
lections indicate a decided association with 
rotting wood as a preferred habitat. 

Illinois Records.—Thirty collections 
taken throughout the year, are from Cache 
Caledonia, Elk Grove, Elsah, Gran 

Tower, Harrisburg, Herod, Kampsville 
Karnak, LaRue, Makanda, Monticello 
Mount Olive, Pere Marquette State Park 
Quincy, Sherman, Urbana. 

15. DENDROCHERNES Beier 

Dendrochernes Beier (1932c, p. 171). Geno 
type, monobasic: Chernes cyrneus L. Koch. 

Dendrochernes Beier. Hoff (1947, p. 536). 

Carapace almost quadrate or a littl 
longer than wide, weakly to moderatel 
granular, the posterior transverse furro 
nearer to the posterior carapacic margil 

than to the median transverse furrow. Ter 
gites except the eleventh divided, finely t 
moderately granular. Setae of the body am 
palps toothed, not appearing clavate. Flagel 

lum of four setae. Palp heavy, fig. 3: 
finely to moderately granular; tactile sets 
ist is almost at the same level as est, st i 
nearer to sb than to ¢. Tarsus of fourth le 
with a sensory seta distad from the mid 
point of the segment. ; 

The genus is holarctic in distribution. I 
North America, Dendrochernes morosi 
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Fig. 35.—Dendrochernes morosus 2. Dorsal 
ew of palp (setae omitted). 

Banks) is recorded from Isle Royale, Lake 
iperior. 

16. REGINACHERNES new genus 

DiacGnosis.—Chelicera with flagellum of 
ur setae; seta b of cheliceral hand acu- 

inate, sb stout and subterminally denticu- 
te, fig. 36D; subapical lobe of movable 

eliceral finger well developed, figs. 36£, 
'C, finger-like, and conspicuous; galea 
out, with several simple terminal and sub- 
rminal rami. Palp stout; tactile seta si 
movable chelal finger midway between ¢ 

| 
Fig. 36.—Reginachernes ewingi, holotype 2. 

iy 
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and sh or somewhat closer to ¢ than to sd, 

ist of fixed chelal finger distad from est, 

figs. 364, 37B; setae of palp subclavate to 

clavate; little sexual dimorphism exhibited 
by palp; fixed chelal finger with reduced 

venedens and short vestigial venom duct, 
fig. 36B. Fourth leg with no true tactile 
seta on the tarsus, but with a denticulate 
pseudotactile seta near the distal end. 

Seminal receptacle of the female in the form 
of a long and slender tubule with a terminal 
sac or bulb. 

Genotype.—Reginachernes 
species. 

Because it lacks a tactile seta on the tar- 

sus of the fourth leg, the present genus ap- 
pears closely related to the genus Hespero- 

chernes Chamberlin, but differs in having 

the tactile seta 4 of the cheliceral hand 
acuminate and not denticulate as in Hes- 

perochernes. The genus Reginachernes also 
bears some resemblance to Allochernes Beier, 

but the two genera differ in number of setae 
in the cheliceral flagellum. 

ewingi new 

Key tro Species 

Length of chela exclusive of pedicle less than 
0.9 mm., length of femur less than 0.55 mm. 
eee a a te esheets ers in iter ce ewingi 

Length of chela exclusive of pedicle more than 
0.9 mm., length of femur more than 0.55 
TA eh cet ates ener me rece aha lymphatus 

E 

A, lateral view of chela; B, end of fixed 

lelal finger to show vestigial venedens; C, dorsal view of palp; D, tactile seta sb of the 
eliceral hand; E, tip of movable cheliceral finger. 
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Reginachernes ewingi new species 

Only two individuals, one male collected 

by Ewing more than 30 years ago, and one 
female, are available for study. Since the 
male is not in good condition for detailed 

examination, the female has been designated 

as the holotype fig. 36. The specimen col- 
lected by Ewing and deposited at the Muse- 

um of Comparative Zoology has, according 

to data accompanying the slide, been assigned 

successively to the species Chelanops moro- 

sus Banks and Chelanops sanborni (Hagen). 

The specimen appears to be more closely 

related to Hesperochernes sanborni as re- 

described by Hoff (1946a) than to Dendro- 

chernes morosus as also redescribed by Hoff 

(1947), but belongs to neither of these 

species. The present specimen appears not 

to have been reported by Ewing (1911) under 
either Chelanops morosus or sanborni, since 

the only specimens collected at Arcola and as- 
signed by Ewing to the genus Chelanops 

were listed as Chelanops pallidus. It is pos- 
sible that this specimen was not included in 

the report made by Ewing in 1911. 

FEMALE.—Body and appendages fairly 
stout; abdomen, carapace, and legs brown; 

palps deeper golden brown; length of body 
about 2 mm. Carapace rounded anteriorly 
and laterally; surface coarsely granulate; 

anterior margin with 4 and the posterior 

margin with 8 to 10 setae; all carapacic 

setae distinctly clavate; greatest width near 
the center of the carapace, slightly narrower 
behind; length of carapace 0.65 mm., great- 
est width 0.66 mm. (or a little less, as the 
carapace may be somewhat flattened from 

mounting) ; posterior width 0.64 mm. Ter- 

gites a little deeper brown than the cara- 

pace; interscutal areas subpapillose and not 
pigmented; each tergal half with five to 
eight distinctly clavate setae. Sternites 

almost smooth, brown in color, all except 

the tenth divided and with scuta well sepa- 
rated; tergite 4 with nine setae; maximum 

number of setae on any sternal half is 10; 

all sternal setae acuminate. Pleural mem- 

branes with wavy, almost papillose, stria- 
tions; each anterior stigmatic plate with 
three setae, each posterior plate with two. 

Chelicera.—yY ellow in color; fairly stout; 

palm of hand with netlike markings; longest 

flagellar seta serrate along almost the entire 
anterior edge. Fixed finger with two or 
three weak and rounded denticles on the 

inner margin of the apical tooth and two 
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strong and one or two very weak denticles 
on the inner finger margin near the distal 
end; lamina exterior evenly convex. Mo 

able finger stout, fig. 36£; subapical lobe 
located near the base of the apical tooth; 
galeal seta not reaching to the tip of the 
galea; galea fairly stout and straight, with 

apparently six simple rami in the distal half; 
serrula exterior of 17 ligulate plates; mov- 
able finger about 0.16 mm. in length. 

Palp.—Fig. 36C. Maxilla with numerous 
acuminate setae and with all except the 
ventral face moderately granulate; the tro: 
chanter, femur, and tibia weakly to mode 
ately granular and with numerous clavate 
setae, the setae ranging from strongly cla- 
vate on the trochanter and femur to weakly 
clavate on the extensor surface of the tibia; 
chela weakly granulate on the flexor sur- 
face, setae more clavate on the flexor tha 
on the extensor surface; fingers almost 

Maxilla 0.34 mm. long, 0.24 mm. wide. 
Trochanter with very globose protuberances, 
little elevated; pedicle almost as long as 

wide; 0.34 mm. long, 0.205 mm. wide 
Femur with pedicle well separated from the 
rest of the segment and a little wider than 
long; flexor margin weakly convex except 
on the distal one-third; extensor margin % 
little convex; 0.48 mm. long, 0.21 mm. wide 
Tibia with a stout pedicle; flexor margii 
bulging in the center but flattened beyond 
extensor margin flatly convex in the centra 
portion; setae much less clavate on the ex 
tensor than on the flexor surface; 0.48 mm 

long, 0.22 mm. wide. Chela with pedicel 
near center of base; extensor margin flatl 

convex, flexor margin much more convex 
fingers slender and gently curved; chela 
without pedicle, 0.85 mm. long, 0.31 mn 
wide; hand, without pedicle, 0.415 mm. long 
0.3 mm. deep; movable finger 0.455 mm 
long. Viewed laterally, fig. 364, chelal hand 
fairly stout, pedicle displaced a little te 
ward the ventral side; ventral margin littl 
convex, dorsal margin more convex; basa 

margin rounded; the fixed finger nearl 
straight, the movable finger a little curveé 

Tactile seta as shown in the figure. Fixed 
chelal finger with a reduced venedens, fig. 
36B, and a short vestigial venom duct 
nodus ramosus of movable finger between 
one and two areolar diameters basad fron 
tactile seta ¢; marginal teeth of both finger 
contiguous and cusp-bearing, between 

and 35 in number; three or four interna 
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id the same number of external accessory 
eth on each finger. 
Legs.—Setae of legs variable; those of the 
‘tensor surface of segments chiefly clavate, 
hers subclavate to acuminate; segments 
parently smooth. First leg with pars 
isalis 0.122 mm. deep; pars tibialis with 

th margins evenly convex, 0.113 mm. deep; 
tire femur with most setae subclavate to 
avate, 0.34 mm. long; tibia stout and very 
eakly S-shaped, 0.247 mm. long, 0.087 mm. 
ep; tarsus with setae of extensor surface 
uminate, extensor margin nearly straight, 
xXOr margin very weakly convex, deepest 

the basal third and tapering a little to- 
ard the distal end, 0.27 mm. long, 0.065 

m. deep. Fourth leg with setae of the 
ochanter, the pars basalis, and the flexor 
rface of the tarsus acuminate; setae of the 
tensor surface of the tibia and tarsus 
rongly clavate; setae of the flexor surface 
the pars tibialis and tibia weakly clavate 
acuminate; pars basalis 0.145 mm. deep; 

tire femur with the flexor margin evenly 
d weakly convex, the extensor margin 
sll rounded and evenly convex, margins 
the two femoral parts continuous; entire 

mur 0.46 mm. long, 0.155 mm. deep; tibia 

uch more slender than that of the first 
x and a little S-shaped, 0.365 mm. long, 

)95 mm. deep; tarsus narrowing gradu- 

ly toward the distal end, 0.305 mm. long, 
)7 mm. deep; a subtactile clavate seta 
ager than the other investing setae located 
ward the distal end of the extensor margin 
the tarsus. 
Genital Complex.—Posterior margin with 
setae forming a single row; anterior 

erculum with about 20 setae irregularly 
ranged in a group anteriad to the genital 
erture. 
Mate.—The single known male, the allo- 
Je, not in a favorable condition or position 

r study, having been mounted in an un- 
ssected condition by Ewing. As near as 
n be determined, structural details are 
ntical in the two sexes except that the 

ela is a little stouter and the tactile seta 
of the movable chelal finger is relatively 
ser to ¢ and farther from sb in the male. 

easurements secured from the male as 

lows: carapace 0.65 mm. long, 0.67 mm. 
de; palpal trochanter 0.34 mm. long and 
05 mm. wide; femur 0.49 mm. long, 0.21 

n. wide; tibia 0.48 mm. long, 0.215 mm. 

de; chela exclusive of pedicle 0.85 mm. 
ig and 0.32 mm. wide; chelal hand ex- 
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Fig. 37.—Reginachernes lymphatus. A, dor- 
sal view of palp, holotype 2; B, lateral view 
of chelal hand, allotype 4 ; C, tip of movable 

cheliceral finger, holotype 2; D, apical setae 

of extensor surface of tarsus IV, holotype @. 

clusive of pedicle about 0.4 mm. long, mov- 
able finger 0.46 mm. long. Fourth leg with 
entire femur 0.46 mm. long, 0.15 mm. deep; 
tibia 0.36 mm. long, 0.09 mm. deep; tarsus 

0.31 mm. long and 0.07 mm. deep. Details 

of genital complex not discernible in speci- 
men. 

Holotype, female——Muncie, Illinois, 
Sept. 19, 1943, H. H. Ross. 

Allotype, male—Arcola, Illinois, July 21, 
1909, H. E. Ewing (mez). 

The holotype was collected from leaf 

mold and the allotype was secured from 
beneath the bark. of an oak tree. 

Reginachernes lymphatus new species 

Reginachernes lymphatus, figs. 374-37D, 

may be separated from ewingi by characters 
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given in the key. The palp of lymphatus 
has considerable similarity to the palp of 

Chelanops corticis Ewing, as figured by 
Ewing (1911, fig. 9). Our form, however, 

differs in many ways from the text descrip- 
tion given by Ewing with respect to the 
cheliceral galea, the investing setae of the 
palps, and other details. There is a possi- 

bility that some of these characters may 
have been misinterpreted, in which case 

lymphatus may really be corticis. To date 
the type material of corticis has not been 
located; so its identity cannot be established. 

FEMALE.—Observations and  measure- 
ments are based upon the female holotype 

and one female paratype unless otherwise 

indicated. Body and legs light brown, palps 
golden brown; body stout; length of body 

(four females measured) between 2.4 and 
2.6 mm., the holotype with the abdomen 

contracted measuring only 1.95 mm. Cara- 
pace stout; anterior half with rounded mar- 

gins, posterior portion with sides almost 

parallel; surface moderately to coarsely 

granular, appearing more weakly granular 

on the dorsal surface; setae scattered, fairly 

numerous, distinctly clavate; posterior trans- 

verse furrow much closer to the posterior 

carapacic margin than to the median furrow; ~ 
posterior carapacic margin with 10 to 12 

clavate setae; eye spots not observed; length 

of carapace about 0.85 mm., greatest width 
about 0.75 mm. Tergites of abdomen brown 
in color, all divided except the eleventh, with 

the interscutal membranes very rugose; ter- 
gites fairly granular; setae clavate, usually 
seven setae on each scutum of first tergite 
and eight setae on each scutum of the second 
tergite, maximum number of setae on any 
tergal half is 11. Sternites 4 through 10 
divided; interscutal spaces striate and ru- 

gose; sternal scuta brown in color, marked 

by scalelike lines; each half-sternite of the 

fourth abdominal segment with four to six 
acuminate setae; maximum number of setae 

on any sternal half is 17. Pleural mem- 
branes very rugose; each anterior stigmatic 

plate with two setae, posterior plate with 

one; abdomen stout, usually about 1.5 mm. 

long, about 1 mm. wide. 

Chelicera—Fairly stout; palm of hand 
with netlike markings; subbasal seta with a 
few minute terminal and ‘subterminal den- 
ticulations; longest flagellar seta unilaterally 

serrate, the serrations minute and widely 
spaced; length of chelicera 0.22-0.24 mm., 
width of base 0.13 mm. Fixed finger slen- 
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der; lamina exterior well developed and 
evenly convex; inner margin of apical tooth 
with three small denticles, inner margin of 
finger with two strong and two weak den- 
ticles near the distal end. Movable finger, 

fig. 37C, fairly stout; subapical lobe inserted 
near the base of the apical tooth and much 
distad from the insertion of the galeal seta; 
one or two minute denticles on the inner 

finger margin near the level of the insertion 
of the galeal seta; galeal seta not reaching 
to the tip of the galea; galea fairly stout, 
with six simple and distally acute rami con- 

fined to the distal one-half of the galea; 
serrula exterior of 17 or 18 ligulate plates; 
length of movable cheliceral finger about 
0.19 mm. 
Palp—Fig. 374. Measurements and 

ratios of the palpal femur, tibia, and chela 

(except the depth) given as the range of 

four individuals (the holotype and three 
female paratypes), of which two are in alco- 
hol. Stout, fairly deep brown to reddish 
or golden brown in color; the sides of the 
maxilla and the entire trochanter and femur 
moderately to coarsely granular; the flexor 
surface of the tibia moderately granular; 
the flexor surface of the chelal hand weakly 
to moderately granular; setae of the tro- 
chanter and the flexor surfaces of the femur 

and tibia heavy and chiefly clavate; setae of 
the extensor surface of the femur and tibia 
less strongly clavate and sometimes pauci- 

denticulate; setae of the flexor surface of 

the chelal hand subclavate, those of the 

extensor surface paucidenticulate; setae of 

the fingers acuminate. Maxilla about 0.4 
mm. long and 0.3 wide. Trochanter in strict 
dorsal view very stout; subdorsal protuber- 

ance rounded and not much elevated; tro- 
chanter of female paratype 0.42 mm. long, 
0.24 mm. wide. Femur with pedicle little 

longer than wide; extensor margin of femur 
very flatly convex, flexor margin weakly 
convex in the basal two-thirds but weakly 
concave beyond; measured along the ex- 

tensor margin 0.63-0.64 mm. long, 0.255- 
0.27 mm. wide, length 2.35 to 2.5 times the 

width. Tibia with extensor margin slightly 
flattened in the central portion; flexor mar- 

gin bulging and convex except at the extreme 

distal end where the margin is flattened or 
very slightly concave; 0.6-0.63 mm. long, 

0.28-0.29 mm. wide, length between 2.1 and 
2.2 times the width. Chela with margins 

evenly convex, the flexor margin a little 

more convex than the extensor; base of hand 

Pe ee 
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rounded; fingers fairly slender and some- 

what curved; chela, without pedicle, 0.99- 

1.02 mm. long, 0.37-0.38 mm. wide, length be- 
tween 2.65 and 2.75 times the width; chelal 

hand exclusive of pedicle 0.52-0.55 mm. 
long, about 0.33 mm. deep (depth deter- 
mined for the hand of only one female) ; 
movable finger 0.5-0.53 mm. long. Viewed 
laterally, the base of the chelal hand appears 

rounded, the margins weakly convex, and 

the pedicle displaced a little toward the 

ventral side; the fixed finger nearly straight, 
the movable finger a little curved and ap- 
pearing weakly granulate on the exterior 

surface. Tactile setae of chelal fingers as 

shown for the male, fig. 37B; nodus ramo- 
sus of movable chelal finger varying from 
a position about midway between tactile 
setae ¢ and sf to a position much closer to 
st than to ¢. Each finger with about 40 
contiguous, conical, cusp-bearing marginal 

teeth; accessory teeth somewhat variable, 
usually 8 to 10 in the external row of each 

finger and 1 to 4 in the internal row; end 
ot fixed finger with a very poorly developed 
venedens containing a vestigial duct. 

Legs—Measurements relative to the 

holotype are followed in parentheses by the 

corresponding measurements of the mounted 

female paratype whenever the two show a 

significant difference. Legs -usually light 
brown in color; femoral parts and tibiae 
weakly granular, granules not easily ob- 

served except on the pars tibialis; setae of 

the extensor surface of the segments and in 

part setae of flexor surfaces of femora 
subclavate to paucidenticulate; setae of the 

flexor surfaces of the tibia and tarsus 
acuminate and more numerous. First leg 

with pars basalis 0.152 (0.16) mm. deep; 
pars tibialis 0.14 mm. deep; entire femur 

0.44 mm. long, length 2.88 (2.75) times the 

depth; tibia stout, deepest near the distal 

one-third, 0.3 (0.315) mm. long, 0.102 mm. 

deep; tarsus tapering a little toward the 
distal end, subcylindrical, about 0.295 mm. 
long, 0.065 (0.068) mm. deep. Fourth leg 
with pars basalis 0.182 (0.175) mm. deep; 

pars tibialis 0.205 (0.192) mm. deep; femur 

with extensor margin evenly convex, flexor 

margin very weakly convex to straight, 

length of entire femur 0.595 (0.61) mm., 

length 2.9 (3.17) times the depth; tibia 

much more slender than in the first leg, 

flexor margin a little convex, extensor mar- 

gin straight to a very little concave; tibia 

0.46 (0.48) mm. long, 0.12 (0.114) mm. 
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deep; tarsus subcylindrical but tapeting a 
little toward the distal end, 0.34 (0.35) 
mm. long, 0.084 mm. deep; the extensor mar- 

gin of the tarsus with a denticulate pseudo- 
tactile seta, fig. 37D, longer than the den- 
ticulate investing setae and located 0.2—0.22 

mm. from the proximal margin of the tarsus. 
Genital Complex—About 12 to 15 mar- 

ginal setae on the posterior operculum; 

nearly 20 setae grouped anteriad to the 
aperture on the anterior operculum. 
Mate.—Unless otherwise indicated, de- 

scription and measurements are based upon 

the male allotype. Body and carapace much 

as in the female; a few more setae on the 

fourth sternal halves and a few less on the 

central sternal halves than in the female; 

body of allotype 2.4 mm. long, of one para- 

type 2.15 mm. long; carapace and abdomen 
as in the female. 

Chelicera—As in the female. 

Palp—Chaetotaxy and sculpturing, as 
well as the general appearance, much as in 

the opposite sex except setae may be a little 

heavier and the palpal femur and chela ap- 

pear to be a very little stouter. Measure- 

ments based on two individuals (one in alco- 
hol), the measurements of the male allotype 

followed in each instance by the correspond- 

ing measurement of the male paratype, when- 

ever a measurement was secured for the 

latter. Maxilla 0.38 mm. long, about 0.3 
mm. wide; trochanter 0.43 mm. long, 0.25 

mm. wide; femur measured along the ex- 
tensor margin 0.64 (0.6) mm. long, 0.27 
(0.255) mm. wide; tibia 0.63 (0.6) mm. long, 

0.295 (0.285) mm. wide; chela exclusive of 

pedicle 1.06 (0.97) mm. long, 0.407 (0.38) 
mm. wide; chelal hand exclusive of pedicle 
0.55 (0.51) mm. long, 0.355 mm. deep; mov- 

able finger 0.545 (0.51) mm. long. Tactile 

setae, fig. 37B, and teeth of the chelal fingers 
much as in the female. 

Legs —Kssentially as in the female; 

measurements secured only from the allo- 
type. First leg with pars basalis 0.15 mm. 

deep, pars tibialis 0.14 mm. deep; entire 
femur 0.44 mm. long; tibia 0.308 mm. long, 

0.103 mm. deep; tarsus 0.285 mm. long, 
0.065 mm. deep. Fourth leg with pars 
basalis 0.164 mm. deep, pars tibialis 0.183 

mm. deep; entire femur 0.595 mm. long; 
tibia 0.465 mm. long, 0.118 mm. deep; tarsus 

0.345 mm. long, 0.084 mm. deep; denticulate 

pseudotactile seta located 0.225 mm. from 
proximal margin of tarsus. 

Genital Complex.—Posterior operculum 
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with 24 scattered setae, some of which are 
arranged along the posterior margin, and 
four smaller setae just posteriad to the pos- 

terior rim of the aperture; anterior opercu- 

lum with 24 scattered setae. 

TritoNyMPH.—Unless indicated to the 

contrary, description is based on one trito- 
nymph paratype. Lighter in color, smaller 
in size, and with stouter segments than in 
the adult. Chaetotaxy of the abdomen and 
carapace much as in the adult but with a 
slightly smaller number of setae; body about 

2 mm. long. 
Chelicera—Much as in the adult except 

smaller; the denticulations of the subbasal 

seta almost wanting; galea more slender and 

the rami confined to about the distal one- 

third; serrula exterior of 15 or 16 ligulate 
plates. 

Palp—Chaetotaxy and sculpturing much 

as in the female, except the setae a little 

less stout, color lighter; the palpal femur a 

little stouter but the chela more slender 

than in the adult. Measurements of the 

femur, tibia, chela, and movable finger are 

the ranges secured from measuring three 
individuals, of which two are unmounted. 

Femur 0.4-0.41 mm. long, 0.195-0.2 mm. 
wide; tibia 0.395-0.4 mm. long, 0.205-0.21 
mm. wide; chela exclusive of pedicle 0.7— 

0.73 mm. long, 0.25-0.255 mm. wide; moy- 

able finger 0.37-0.39 mm. long; chelal hand 
exclusive of pedicle in the mounted paratype 

0.37 mm. long, 0.35 mm. deep. Movable 
finger with three tactile setae:.¢ a little 

more than one-third of the finger length 
from the tip; & placed much as in the adult; 

st midway between ¢ and b; sb wanting; 
nodus ramosus about one areolar diameter 

proximad from the level of tactile seta 7. 

Fixed finger with tactile setae much as in 
the adult except ist is wanting and if is 

relatively a little farther from the level of 
et. Each finger with between 25 and 30 
marginal teeth; each external row of acces- 

sory teeth with three to five teeth, internal 
row represented by one or two teeth; fixed 
finger with weakly developed venedens and 
vestigial duct. 

Legs.—Lighter in color, less sclerotic, and 

with fewer setae than in the adult; segments 

stouter; tarsi more narrowed distally; 

fourth tarsus with the denticulate pseudo- 
tactile seta as described for the adult. 
Measurements not secured. 

DrutonymMpH.—Description based on one 
individual. Smaller, lighter in color, and 
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with appendages stouter than in the trite 
nymph; most tergal scuta with five or s 
clavate setae; anterior stigmatic plate a 

pears to have but one seta; length of beg 
about 1.4 mm. 

Chelicera—Smaller than in the trito 
nymph; subbasal seta simple; galea witl 
probably three rami, terminal and subter 
minal in position. 7 
Palp.—Segments much smaller, lighter i 

color, and with fewer and slightly weake 
setae than in the tritonymph; general shap 
very similar in the tritonymph and the deute 
nymph. Measurements of one deutonympl 
follow: femur 0.28 mm. long, 0.145 mn 
wide; tibia 0.28 mm. long, 0.15 mm. wid 
chela exclusive of pedicle 0.53 mm. lon 
0.185 mm. wide; chelal hand exclusive o 
pedicle 0.275 mm. long, 0.175 mm. deep 
movable finger 0.27 mm. long. Viewed later 
ally, dorsal margin of chelal hand appear 
much more convex than the ventral margit 

Movable finger with two tactile setae; one 
probably st, a little distad from the mid 
point of the finger and about one areol: 
diameter proximad from the level of th 
podus ramosus; 4 as in the triton’ 

Setae of the fixed finger considerably di 
ent from those of the tritonymph; if ne: 

the mid-point of the finger or a little pro: 
imad from the mid-point; ef about midwi 

between the finger tip and it; est about 
far from the finger base as et is from # 

finger tip; ib a little proximad from the 
level of ish; esb apparently wanting; eb bas 
from the level of 7+. Marginal teeth of t 
chelal fingers much as in the tritonym 
except cusps less well developed; access¢ 
teeth wanting except for a single inter 
accessory tooth near tip of fixed finger. 

Legs—Much like the legs of the tri 
nymph except less sclerotic, much sma 

and with many segments probably a lit 
stouter. Pseudotactile seta of the fou 
pedal tarsus denticulate in the mounte 

deutonymph. q 
Holotype, female—Urbana, Illine 

Brownfield Woods, Oct. 21, 1933, H. 
Ross. 

Allotype, male—Mooseheart, Kan 
County, Illinois: Sept. 24, 1940, Henr 
Dybas (cm). | 

Paratypes.—ILiinors. Aurora: Sept, 4 
1939, Henry Dybas, 4 tritonymphs, 2 deu 
nymphs (cm); April, 1940, 18, 19, 21 

tonymphs (cm). MoosEHEART: same d 
as for allotype, 22 (cm). 
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The holotype was taken from soil-cover 
nples in oak-hickory woods. 

17. PSEUDOZAONA Beier 

eudozaona Beier (1932c, p. 182; 1933, p. 
342). Genotype, by original designation, also 
nonobasic: Pseudozaona communis Beier. 
pudozaona Beier. Hoff (1947, p. 539). 

Carapace longer than wide, with two 
insverse furrows. Setae of body and palps 
tthed, usually subclavate to clavate. 
agellum with four setae. Palps slender, 
s. 384, 38C, the pedicle of the femur not 

Il set off from the rest of the segment. 
ie tactile seta ist placed distad from est 
the fixed chelal finger; st between ¢ and 
or a little closer to ¢ than to sb on the 
ywable chelal finger. Legs moderately 
nder; tarsus of fourth leg without a tac- 

2 seta. 
This genus, which has not been reported 
ym Illinois, can be recognized by charac- 
‘istics given in the key. It contains the 
notype, communis, from Mexico; uni- 
‘mis (Banks), from Costa Rica; and 

rabilis (Banks), from the eastern United 
ates, where it has been taken from caves 
Kentucky and Virginia. Diagnostic char- 
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acters are illustrated in figs. 384—C; a more 
nearly complete description has been given 
previously by the writer (Hoff 1946f). 

18. DINOCHEIRUS Chamberlin 

Dinochetrus Chamberlin (1929a, p. 171). 
Genotype, monobasic: Dinocheirus tenoch 
Chamberlin. 

Dinocheirus Chamberlin. Chamberlin (1934, 
p. 126), Hoff (1947, p. 513). 

Diacnosis.—Carapace with two well- 
developed transverse furrows; usually no 
eye spots. Cheliceral hand with five setae, 

the basal seta acuminate, the subbasal seta 

subterminally denticulate; galea of male 
commonly less branched than the galea of 
the female; flagellum of chelicera with four 
setae. Palps moderately stout; chela of male 

usually stouter and larger than that of the 
female; well-developed accessory teeth pres- 

ent on the chelal fingers; nodus ramosus 

of movable finger between ¢ and st; st 

closer to ¢ than to sé and ¢ closer to st than 
to the finger tip; ist commonly a little dis- 
tad from est, fig. 39B. Tarsus of fourth leg 
with an acuminate or pseudotactile acumi- 
nate seta located distad from the mid-point 

of the extensor surface and longer than the 

Fig. 38.—Pseudozaona mirabilis 6. A, palp, dorsal view. B, end of movable finger of 

elicera; C, chela, lateral view (teeth omitted). 
. 
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depth of the tarsus. Seminal receptacle of 
the female paired, very elongate, tubular, 

with a terminal ovate sac. 
Two species have been collected in Illinois. 

Several others are known from the Atlantic 
states and from the West and Southwest. 

Key ro Species 

Palpal femur with length more than 0.6 mm. 
and more than 2.5 times the width........ 

IE ELE BA i, Vite Ma ee pallidus 
Palpal femur with length less than 0.6 mm. 

and less than 2.5 times the width..... solus 

Dinocheirus pallidus (Banks) new 

combination 

Chernes pallidus Banks (1890, p. 152). 
Hesperochernes pallidus (Banks). Hoff (1947, 

p. 509). 

Ewing (1911) listed Chelanops pallidus 
from Arcola and from Marshall, Illinois. 

A study of some of the specimens assigned 
by Ewing to this species indicates an incor- 
rect determination, which is also evident 

when his figure (Ewing 1911, fig. 11) is 
compared with the lectotype of pallidus at 
the Museum of Comparative Zoology. 

Ewing’s available specimens of pallidus are 

really Parachernes squarrosus new species, 

as noted under this latter species. 
Diagnostic characters for pallidus are 

given in fig. 39. The male has not been de- 
scribed previously. Three specimens of this 
sex were taken in an Arkansas collection 

along with a female that agrees closely with 

the lectotype at the Museum of Comparative 
Zoology. 
Ma e.—Description and measurements 

based on four males, one from Illinois and 

three from Arkansas. Body fairly stout, 
yellowish to light brown in color; palps 
reddish-brown; body length 2.55—-2.75 mm. 
Carapace granular; setae clavate and fairly 
numerous; anterior half of carapace 

rounded, posterior portion of sides subpar- 
allel; posterior margin with 12 to 15 irregu- 
larly placed marginal setae; no eye spots; 

carapace 0.88-0.96 mm. long, 0.6-0.8 mm. 
wide near the center; posterior width a little 

less than the greatest width. Tergites of 
abdomen except the eleventh divided but first 

tergite sometimes very weakly divided; setae 
clavate; each first tergal scutum with 9 or 10 
setae, central tergal halves with as many 
as 14 setae; tergal scuta moderately granu- 
lar. Sternites 4 through 10 divided, marked 
by scalelike markings; each half-sternite 4 
with four setae; maximum number of setae 
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on any sternal half about 12, usually some- 
what less; setae acuminate to subacuminate 

and paucidenticulate. Pleural membranes 

with fine wavy striations ; each stigmatic plate 
with one or two (rarely three) setae, some- 
what variable; abdomen 1.65-1.8 mm. long, 

about two-thirds as wide as long. 
Chelicera—Fairly stout, deep yellow in 

color; palm of hand with a few netlike 
markings; subbasal seta denticulate, basal 
seta acuminate; length of chelicera 0.24— 
0.25 mm., width of base 0.135-0.165 mm., 
movable finger 0.2-0.23 mm. long. Fixed 
finger slender; two or three small denticles 
on the inner margin of the apical tooth and 
four or five denticles on the inner margin 
of the finger near the distal end. Movable 
finger, fig. 39C, little curved; apical tooth 
often weakly bicuspid; subapical lobe weakly 
bicuspid or tricuspid, often a weak denticle 

on the finger margin near the insertion of 
the galeal seta; gelea slender and with five 
or six acutely pointed, short rami confined 

to the distal one-third; galeal seta not 
reaching to the level of the tip of the galea; 
serrula exterior of 17 or 18 ligulate plates. 
Palp—Fig. 394. Moderately stout; 

granular except the face of the maxilla, the 
extensor surface of the tibia and the chelal 

hand, and the fingers; setae of maxilla 

acuminate; setae of the trochanter and 
femur subclavate and multidenticulate, those 

of the tibia multidenticulate but somewhat 
slender and especially on the extensor sur- 
face not subclavate; setae of the chelal hand 

weakly multidenticulate to paucidenticulate, 
those of the fingers acuminate. Maxilla 
0.45-0.53 mm. long, 0.27-0.32 mm. wide. 
Trochanter with a stout subdorsal protuber- 

ance; length 0.38-0.45 mm., 1.4 to 1.6 times 
the width. Femur with pedicle about as 
long as wide; extensor surface of femur 
weakly and somewhat flatly convex; flexor 
surface weakly convex except a little concave 
near the distal end; 0.77-0.88 mm. long, 
0.27-0.31 mm. wide; length 2.75 to 3.25 
times the width. Tibia with extensor mar- 
gin somewhat flatly convex; flexor margin 
convex near the center but somewhat con- 
cave beyond; 0.76-0.8 mm. long, 0.29-0.34 
mm. wide; length 2.45 to 2.65 times the 
width. Chela as viewed from the dorsum 

with the extensor, flexor, and basal margins 

more or less evenly convex; in general the 
chelal hand is elongate-oval, tapering some- 

what toward the base of the fingers, and 
widest in the basal half; chelal fingers 
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slender, gently and evenly curved; chela 

exclusive of pedicle 1.22-1.36 mm. long, 

0.43-0.52 mm. wide, length 2.6 to 3.0 times 
the width; chelal hand exclusive of pedicle 

Fig. 39.—Dinocheirus pallidus &. A, dorsal 
view of palp; B, lateral view of chela; C, 
end of movable cheliceral finger. 

0.64-0.69 mm. long, 0.4-0.52 mm. deep, usu- 

ally 4.5 mm. or less; movable finger between 

0.63 and 0.72 mm. long, usually 0.7 mm. 
or more. Viewed laterally, fig. 39B, chelal 

hand fairly stout, extensor and flexor mar- 
gins moderately convex but hand tapering 
little toward base of fingers; basal margin 

flatly convex, with the pedicle displaced 
somewhat toward the ventral side; movable 

finger markedly convex, especially near the 
center; fixed finger variable, either nearly 

straight or with the inner margin convex 
and the outer margin distinctly concave; 
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fingers gapping when closed. Tactile setae 
as shown in the figure. Fixed finger with a 

vestigial venedens and a short nonfunctional 

venom duct. Marginal teeth of chelal fin- 
gers contiguous and cuspid, between 35 and 
45 on each finger; each finger usually with 
two (occasionally only one) to four internal 
and six to eight external accessory teeth. 
Nodus ramosus of movable chelal finger 
located between tactile seta ¢ and sf, usu- 

ally much closer to the latter than to the 

former. 
Legs—Legs slender; setae multidenticu- 

late to paucidenticulate on the extensor sur- 

face of segments, paucidenticulate on the 
flexor surface of segments except acuminate 

on the flexor surface of the tarsi; femora 

and tibiae weakly granular or sculptured 
by netlike markings. First leg with tro- 
chanter 0.16—-0.18 mm. long, length 1.1 to 

1.13 times the width; pars basalis 0.16—-0.18 

mm. deep; pars tibialis 0.145—-0.16 mm. deep, 
with both margins very weakly convex; en- 

tire femur 0.56-0.65 mm. long, length 3.1 

to 3.6 times the depth; tibia slender, flexor 

margin weakly convex, 0.41-0.49 mm. long, 
0.1-0.11 mm. deep, length 3.9 to 4.5 times 
the depth, length usually 4.3 or more times 

the depth; tarsus very slender, subcylindri- 

cal, tapering a little toward the distal end, 
0.4-0.45 mm. long, 0.065-0.075 mm. deep, 
length 5.7 to 6.4 times the depth. Fourth 
leg with pars basalis 0.2-0.21 mm. deep; 

pars tibialis 0.23-0.24 mm. deep; entire 

femur with evenly convex extensor margin, 
flexor margin virtually straight except at 

the ends, 0.72-0.82 mm. long, length 3.0 to 
3.4 times the depth; tibia with weakly con- 
vex flexor margin, extensor margin nearly 

straight except at the basal end, 0.6-0.7 mm. 
long, 0.13-0.145 mm. deep, length 4.5 to 4.9 

times the depth; tarsus tapering a little 

toward the distal end, 0.45-0.50 mm. long, 

0.08-0.09 mm. deep, length 5.35 to 5.75 
times the depth; short tactile seta on the 

extensor surface 0.32-0.37 mm. from the 

proximal end of the tarsus. 

Genital Complex.—Posterior operculum 

with about 25 setae, many of which form 

an irregular marginal row, and with 6 to 8 

setae along the very posterior rim of the 
aperture; anterior operculum very seta- 
ceous, with between 50 and 60 setae more 
or less scattered over the face of the oper- 
culum. 

FEMALE.—The two available females, one 

from Illinois and one from Arkansas, are 
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essentially like the male and also very simi- 
lar in detail to the female lectotype previ- 

ously described (Hoff 1947). Some of the 
minor discrepancies noticed between the 

present females and the lectotype can be 

attributed to the poorly preserved and 
somewhat broken condition of the lectotype. 
None of the differences are of sufhicient value 
to justify even  subspecific segregation. 

Measurements are given to show some of 
the species variations that occur. The 
measurement of the single available female 

from Illinois is followed in each instance 

by the corresponding measurement of the 

female from Arkansas. Female length 3.35 
(2.98) mm.; carapace 1.1 (1.01) mm. long, 

‘0.83 (0.675) mm. wide; abdomen about 2.3 
(1.86) mm. long, 1.8 (1.25) mm. wide; 
chelicera 0.26 (0.255) mm. long, 0.155 
(0.145) mm. wide across the base, movable 

finger 0.21 (0.21) mm. long. Palp with 
maxilla 0.51 (0.51) mm. long, 0.35 (0.34) 
mm. wide; trochanter 0.51 (0.48) mm. long, 

0.3 (0.32) mm. wide; femur measured along 

the extensor margin 0.88 (0.88) mm. long, 
greatest over-all length 0.94 (0.95) mm., 
width 0.305 (0.29) mm.; tibia 0.84 (0.785) 
mm. long, 0.335 (0.315) mm. wide; chela 
exclusive of pedicle 1.44 (1.44) mm. long, 
0.52 (0.495) mm. wide; chelal hand ex- 
clusive of pedicle 0.75 (0.735) mm. long, 
0.53 (0.485) mm. deep; movable finger 0.78 
(0.77) mm. long. First leg with pars basalis 
0.182 (0.178) mm. deep; pars tibialis 

0.155 (0.152) mm. deep; entire femur 0.65 

(0.625) mm. long; tibia 0.48 (0.465) mm. 
long, 0.106 (0.103) mm. deep; tarsus 0.45 
(0.46) mm. long, 0.068 (0.076) mm. deep. 
Fourth leg with pars basalis 0.228 (0.225) 
mm. deep; pars tibialis 0.25 (0.246) mm. 
deep; entire femur 0.85 (0.83) mm. long; 

tibia 0.68 (0.69) mm. long, 0.136 (0.133) 
mm. deep; tarsus 0.49 (0.495) mm. long, 
0.091 (0.092) mm. deep; tactile seta 0.34 
(0.38) mm. from the proximal margin of 
the tarsus. 

TriTONYMPH.—Very similar in most ways 
to the adult but lighter in color, much 
smaller in size, and with some segments, 

especially those of the legs, stouter. Movy- 
able chelal finger with three tactile setae: 

4 (or sb?) wanting; ¢ a little distad from 

the mid-point of the finger; st about as far 

from the finger base as ¢ is from the tip; 

sb (or b?) as in the adult; nodus ramosus 

a little proximad from the level of tactile 
seta ¢. Fixed finger with tactile setae much 
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trochanter 0.32 mm. long, 0.21 mm. wide 
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as in the adult except ist is wanting. [| 
portant measurements of the tritonymp! 

are given here. Body about 2.45 mm. lon; 
carapace 0.78 mm. long, 0.58 mm. wid 
Chelicera 0.22 mm. long, 0.13 wide; moj 
able finger 0.175 mm. long. Palp with th 

femur 0.59 mm. long, 0.225 mm. wide 
tibia 0.55 mm. long, 0.25 mm. wide; chel 
exclusive of pedicle 1.03 mm. long, 0.34 
mm. wide; chelal hand exclusive of pedicel 
0.53 mm. long, 0.35 mm. deep; movab 
finger 0.54 mm. long. First leg with entir 
femur 0.43 mm. long, depth across pa 
basalis 0.152 mm.; tibia 0.308 mm. long 

0.087 mm. deep; tarsus 0.34 mm. long, 0.06 
mm. deep. Fourth leg with entire femu 
0.61 mm. long, 0.192 mm. deep across th 
pars tibialis; tibia 0.48 mm. long, 0.114 mn 
deep; tarsus 0.38 mm. long, 0.084 mm. deep 

DIsTRIBUTION.—This species, original 

described from Ithaca, New York, has bee 
taken in two collections from northern Illi 
nois. In addition, three males, one femal 

and one tritonymph were secured by M. W 
Sanderson on April 13, 1940, at Lake Wed 
ington Wildlife Area, Washington Count 

Arkansas. 

The Illinois collection from Magnoli 
came from a decayed log, and the Arkans 
specimens were taken from debris in a ht 
low tree on a wooded hillside. 

Illinois Records.—A single male y 
taken in a collection made by Henry Dyb 
at Palos Park, Cook County, Illinois, © 
May 16, 1943, and a single female 
taken at Magnolia, Putnam County, Illini 
on March 23, 1944, by H. H. Ross. 

Dinocheirus solus new species 

Specimens of Dinocheirus solus, figs. 4 

40B, differ from those of many species of 
genus Dinocheirus by their much smal 
size. This new species appears to be closel 

related by size and general structure 
dorsalis (Banks), from which it is rea 
separated by small differences in the she 
of some of the palpal segments, the leng 
and position of the tactile seta of the fourt 
pedal tarsus, and numerous other details 
Mate.—Body ovate, fairly stout; ye 

to yellowish-brown in color, with the pa 
a deeper golden brown; length of body 
mm. Carapace rounded anteriorly, si 

convex; widest across the center; furrow 

well marked; eyes apparently wanting; Pp 
terior carapacic margin with 12 setae; 
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ie of carapace weakly to strongly clavate; 
s of carapace moderately granular, dor- 

face virtually smooth; length of carapace 
3 mm., greatest width 0.7 mm., posterior 

th 0.66 mm. Tergites of abdomen weakly 
nular and with scalelike markings, all 

ided except the last; intertergal spaces 
le; setae of tergites clavate and with as 
ny as 12 setae on some of the central 
ral halves. Sternites + to 10 inclusive 
ided; fourth sternal halves each with 

r or five setae, central sternal halves each 

h 11 or 12 setae; all setae of sternites 
minate; sternites with scalelike sculptur- 

; pleural membranes striated and rugose ; 
lomen about 1.35 mm. long, 1.12 mm. 
le. 
Jhelicera—Base fairly stout, fingers rela- 
ly slender and slightly curved; subbasal 
i subterminally denticulate, basal seta 

minate; length of chelicera 0.2 mm., 
Ith of base 0.125 mm. Fixed finger a 
le curved, with five or six weakly de- 

oped teeth on the distal inner margin in 
lition to three denticles on the inner sur- 
e of the apical tooth. Movable finger 

rly straight; subapical lobe not especially 
| developed; apical tooth terminally 
srotic and bicuspid; galea slender and 

g, with five weakly developed and short 
minal and subterminal rami; serrula 

erior of 17 to 18 plates; movable finger 
75 mm. long. 
Palp—t ig. 404. Fairly stout; the lateral 
face of the maxilla, the extensor surface 
the trochanter, and the flexor surfaces 
the femur and tibia coarsely to moder- 
ly granular; other surfaces very weakly 

inulate to smooth; setae acuminate on 

-maxilla; setae of the trochanter, femur, 

1 tibia somewhat stout and multidenticu- 

e to paucidenticulate; setae stouter on 
' femur and the trochanter than else- 
ere; chelal hand with setae chiefly pauci- 

iticulate; acuminate setae on the fingers. 
axilla 0.37 mm. long, 0.27 mm. wide. 
ochanter with the flexor, or inner margin, 

derately convex; 0.32 long, 0.21 mm. 
le. Femur moderately stout to stout, 
6 mm. long, 0.235 mm. wide; outer mar- 
convex, more convex near the ends than 

the center; inner margin weakly convex 

the basal two-thirds but a little concave 
the distal one-third; the pedicle about as 

Z as wide, well set off from the rest of 
»segment. Tibia with outer margin flatly 
inded, inner margin bulging, but slightly 
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concave distad from the center; pedicle 

stout; 0.56 mm. long, 0.245 mm. wide. Chela 
with outer and inner margins more or less 

evenly convex, the outer a little less convex 
than the inner; pedicle near the center of the 

base; fingers slender, curved, well set off 
from hand; chela, pedicle excluded, 0.9 mm. 

Fig. 40.—Dinocheirus solus, holotype @. A, 
dorsal view of palp; B, lateral view of chela. 

long, 0.37 mm. wide; chelal hand 0.495 mm. 
long, 0.34 mm. deep; movable finger of chela 

0.46 mm. long. From the side, hand, fig. 
40B, appears somewhat quadrangular in gen- 

eral outline; pedicle displaced far toward the 
ventral side; ventral margin weakly convex, 
dorsal margin more convex; fingers moder- 

ately stout, the fixed finger nearly straight, 
the movable finger gently curved. Each fin- 

ger with about 40 marginal teeth, conical and 

with well-developed cusps at the distal end 

of the row but rounded and acuspid at the 

proximal end of the row; each finger with 

five external accessory teeth; movable finger 
with three, fixed finger with two, internal 

accessory teeth. Nodus ramosus of movable 
finger located just distad from the level of 
tactile seta sft. Fixed finger with a vestigial 
venedens and a short vestigial venom duct. 

Legs—Somewhat slender; yellow’ in 
color; pars tibialis and flexor surface of tibia 

of first leg weakly granular, otherwise pedal 
segments smooth; setae of the extensor sur- 

face of most segments paucidenticulate, 

slender, not clavate; setae of the flexor sur- 
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face of segments chiefly acuminate. First leg 

with pars basalis 0.133 mm. deep; pars 

tibialis with both margins evenly convex, 
0.114 mm. deep; entire femur 0.43 mm. 
long, 0.133 mm. deep; tibia with outer mar- 

gin distinctly but weakly S-shaped, flexor 

43 O\ 
canadensis 6. Fig. 41.—Hesperochernes 

Dorsal view of palp. 

Fig. 42.—Hesperochernes sanborni 8. Chela, 
lateral view (teeth omitted). 

Fig. 43.—Hesperochernes sanborni 2. 
of movable finger of chelicera; g, galea. 

Tip 

margin convex, 0.342 mm. long, 0.088 mm. 

deep; tarsus tapering very little toward the 
distal end, 0.315 mm. long, 0.061 mm. deep. 

Fourth leg with pars basalis 0.14 mm. deep, 

pars tibialis 0.151 mm. deep; entire femur 

with flexor margin nearly straight, extensor 

margin flatly convex, 0.545 mm. long, 0.151 
mm. deep; tibia slender, extensor margin 

very weakly S-shaped, flexor margin weakly 

convex, 0.46 mm. long, 0.097 mm. deep; 
tarsus subcylindrical, tapering very little to- 

ward the distal end, 0.355 mm. long, 0.07 
mm. deep; a short tactile seta located on 
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the extensor surface 0.25 mm. from ft 
proximal margin of the tarsus. 

Genital Complex.—Posterior operculu 
with 17 irregularly placed setae on the fa 
of the operculum and along the posteri 
margin and with five setae on the posteri 
rim of the genital aperture; anterior ope 

culum with 31 irregularly placed setae, 
which the 4 medial ones are much long 
and stouter than the others. 

Holotype, male.—Rockford, Winneba 
County, Illinois: taken from moist whe 

stubble, June 12, 1944, C. L. Remington. 

19. HESPEROCHERNES Chamber 
Hesperochernes Chamberlin (1924, p. 85 

Genotype, monobasic: Hesperochernes laur 
Chamberlin. ‘ 

Hesperochernes Chamberlin. Beier (1932c, 
174). . 

Cephalothorax clearly longer than wil 
carapace granular with two transverse car 

pacic furrows. Tergites divided, granuli 

Palps stout, femur with well-defined pedic 
Setae of body and palps usually lightly, b 
clearly, clavate. Flagellum with four seta 
setae b and sh of hand of chelicera thicke 
and denticulate. The sensory seta ist of 
fixed chelal finger is distad from est; st 
the movable chelal finger is found near 
to ¢ than to sb. The tarsus of the four 
leg is without a true sensory seta, althouj 
a short-toothed pseudotactile seta may | 
present. ; 

: 

United States, Mexico, af 

Canada. H. unicolor (Banks) has been d 
scribed from Austin, Texas. Diagnost 
characters are illustrated in figs. 41, 42,4 

from the 

setae 6 and sh smooth and acuminate; fl 
gellum with four setae. Palps stout, set 
chiefly subclavate to clavate; some sexu 
dimorphism shown in palps; tactile se 
s# nearer to ¢ than to sb; tactile seta i 

distad from est, fig. 44D. Fourth leg wil 
a tactile seta distad from the mid-point « 
the tarsus. Seminal receptable of fema 
in the form of a long slender tubule te 
nating in a closed bulb or sac. 
Genotype.—Hesperochernes crassopalpi 

Hoff. F 
A very distinctive characteristic of th 

genus is the acuminate nature of both tl 

ie 
rit 
3 
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Fig. 44.—Acuminochernes crassopalpus. A, right leg I, 2 ; B, right leg IV, 2; C, dorsal 
ew of palp, 2 ; D, lateral view of chela, 2. 

sal and subbasal setae of the base of the 
elicera. Only one species, the genotype, 
known. 

Acuminochernes crassopalpus (Hoft) 

new combination 

esperochernes crassopalpus Hoff (1945a, p. 

Since the present species has been de- 
ribed in detail in a previous publication 
doff 19452), only measurements of the 
Ipal segments and illustrations of chela 
id palp, figs. 44D, 44C, are given here. 

he members of this species may be recog- 

zed by generic characteristics given in the 
y. 
Mate.—The following pertinent measure- 
ents are expressed as the limits of range 
f nine individuals. Body length 1.8—2.1 
m. Palpal femur 0.56-0.61 mm. long, 
265-0.295 mm. wide, length 2.0 to 2.1 

nes the width; tibia 0.56-0.61 mm. long, 

0.26-0.3 mm. wide, length 2.0 to 2.2 times 
the width; palpal chela without pedicle 0.96- 
1.05 mm. long, 0.425—-0.49 mm. wide, length 
2.14 to 2.3 times the width; chelal hand 

0.43-0.52 mm. deep, 0.48-0.52 mm. long 
exclusive of pedicle; movable chelal finger 

0.53-0.59 mm. long. 

Femate.—The following measurements 
are given as the range of six females. Body 
length 2.0-2.35 mm. Palps with femur 0.57— 
0.62 mm. long, 0.255-0.27 mm. wide, length 
2.2 to 2.3 times the width; tibia 0.56-0.62 
mm. long, 0.255—-0.28 mm. wide, length 2.15 
to 2.22 times the width; chela exclusive of 
pedicle 0.98-1.05 mm. long, 0.38-0.41 mm. 
wide, length 2.5 to 2.6 times the width; 
chelal hand exclusive of pedicle 0.49-0.54 
mm. long, 0.375-0.425 mm. deep; movable 

finger 0.51-0.54 mm. long. 
DistriguTION.—This species, which was 

previously reported only from Arkansas, has 

been taken in eight collections in north-cen- 
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tral to southern Illinois. In addition, it 

was taken from pack-rat nests at Lawrence, 
Kansas, by R. H. Beamer of the University 

of Kansas. 
Hesperochernes crassopalpus often occurs 

in great numbers in a collection, although 
on some occasions it is taken singly. Of the 
five Illinois collections bearing habitat data, 
three were secured from debris in hollow 
trees, one was made from a decayed log, and 
one came from the stomach of a red-bellied 
woodpecker. ; 

Illinois Records.——CacHeE: April 19, 

1944, Ross & Sanderson, 46. EpcEwoop: 
grass pile, July 25, 1947, Sanderson & Stan- 
nard, 79, 108. Guvespie: Aug. 30, 1944, 
Clarence & Marie Goodnight, 19. Herrin: 
July 8, 1944, W. Snow, 1 tritonymph (ws). 
Lawrence: Aug. 25, 1944, W. Snow, 1 

specimen. Macnoita: March 23, 1944, 
Ross, great numbers of 66, 292, and 

nymphs. —THomasgorO: in corn mash, Nov. 
10, 1947, Cooper, 12, 5 immatures. 

Ureana: Nov. 12, 1934, A. C. Toumey, 1 9 

(HJv). 

21. MiIROCHERNES Beier 

Mirocheraes Beier (1920b, p. 216; 1932c, p. 

182). Genotype, by original designation and 

monobasic: Chelanops dentatus Banks. 

Dracnosis.—Chelicera with flagellum of 
four setae; seta b of base of chelicera 

acuminate, seta sb denticulate; usually two 

acute denticles on the inner margin of the 
movable finger near the level of the inser- 
tion of the galeal seta. Palps stout, the 

chela of the male with an internal hooklike 

ornament on the hand, fig. 45C; sexual 

dimorphism marked in the palps; setae sub- 

clavate to clavate; tactile seta sf nearer to 

t than to sb; tactile seta ist distad from est, 

fig. 454. Fourth leg with tactile seta dis- 
tad from the mid-point of the tarsus. Female 

with seminal receptacle consisting of a long 
tubule with a saclike bulb at the end. 

The generic diagnosis has been amended 

above to include the tactile seta on the tarsus 

of the fourth leg. Previously, the tactile 

seta was reported as wanting (Beier 1932c, 

Hoff 1947). The tactile seta apparently had 
been broken from the fourth pedal tarsus of 

the male lectotype previously examined by 

the present writer (Hoff 1947) and its pres- 
ence was, as a result, not reported. 

Males of this genus are easily recognized 
by the unusual modification of the inner sur- 

face of the chelal hand. At the present time 
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characters have not been found for the accu- 
rate recognition of females of this genus. 
The genus contains only the genotype. 

Mirochernes dentatus (Banks) 
Chelanops dentatus Banks (1895, p: 6). 

Mirochernes dentatus (Banks). Beier (19305, p. 

216, but not pp. 217-218, fig. 14; 1932c, p. 
182). Hoff (1947, p. 502). 

Chernes dentatus (Banks). Chamberlin (1931a, 
p. 124). 

The male of this species is easily recog- 
nized by the toothlike projection on the chelal 
hand, fig. 45C. From related Illinois pseudo- 
scorpions the females may be differentiated 
by characters given in the key. The female 
is described here in considerable detail, since, 
up to the present time, this sex has been 
undescribed. The females of this species ap- 

pear to be much more abundant than the 

males. In some collections, usually mixed 
with specimens of other species, are nymphs 
probably of this species. However, since it 

is impossible to state with certainty that the 
nymphs are of dentatus, they are not de- 

scribed here. 
FEMALE.—Measurements given represent 

the range of eight females. Body and legs 
light brown in color; palps dark reddish- 
brown; legs moderately slender, palps stout; 
body fairly stout, 2.2-3.15 mm. long. Cara- 
pace darker and more red in color than the 
abdomen; transverse furrows well marked; 
no eye spots; anterior portion of carapace 
rounded, sides convex; greatest width near 

the center, slightly narrower across the pos- — 
terior margin; surface moderately to 
coarsely granular; setae distinctly clavate, 
usually 12 setae along the posterior carapacic 
margin; carapace 0.82-0.99 mm. long, great- 
est width 0.67-0.85 mm., posterior width 
0.64-0.82 mm. Abdomen ovate in general 
outline; tergites except the eleventh divided; 
interscutal spaces mostly wide and conspicu- 
ously granulate; each first half-tergite with 
six or seven setae; central tergal halves with 
as many as 10 setae, all clavate; surface of — 

tergal scuta weakly to moderately granular. 
Sternites very weakly sculptured, sternites 
4 through 10 divided; each fourth half-ster- 
nite with three or four setae, central tergal 

halves with as many as 14 setae, all acumi- 
nate ; interscutal spaces wide and very weakly ~ 
sculptured, striate to granulate. Each an- 
terior stigmatic plate with three setae, each 
posterior plate with one; pleural membranes 

very rugose and papillose; abdomen 1.42.2 
mm. long, greatest width 1.05-1.6 mm. 
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Fig. 45.—Mirochernes dentatus. A, lateral view of chela, 2 ; B, dorsal view of palp, 2 ; 

C, dorsal view of chela, 4 ; D, tip of movable cheliceral finger, 9. 

Chelicera—F airly stout, yellow in color; 
exterior aspect of base of hand sculptured 
with netlike markings; subbasal seta termi- 
nally and subterminally denticulate, basal 
seta acuminate; chelicera between 0.25 and 
0.3 mm. long, width of base 0.145-0.17 mm., 

length of movable finger 0.21-0.25 mm. 
Fixed finger with three denticles on the inner 
surface of the apical tooth and usually two 

large and three small denticles on the inner 

finger margin; lamina exterior well de- 

veloped and extended as a keel along the 

base of the chelicera; all except the distal 
four plates of the serrula interior fused into 

a velum. Movable finger, fig. 45D, only a 

little curved; subapical lobe large; one or 
two acute but small denticles present on the 

inner finger margin near the level of the 

insertion of the galeal seta; serrula exterior 
of 18 to 19 plates; galeal seta reaching only 

about half way to the tip of the galea; galea 
with usually six terminal and lateral rami, 

all simple and arranged along little more 

than the terminal one-half of the galea. 
Palp—Fig. 45B. Surface moderately 

granular on trochanter and femur, tibia 
weakly granular except smooth on the ex- 

tensor surface, the ventral face of the max- 

illa and most of the chela virtually smooth; 

setae of maxilla acuminate, setae of the 

trochanter and femur subclavate, setae of 

the flexor surface of the tibia and chelal 
hand multidenticulate while those of the ex- 
tensor surface of the tibia and chelal hand 
are paucidenticulate; setae of the fingers 

acuminate. Maxilla 0.43-0.51 mm. long, 
0.27-0.35 mm. wide, length 1.4 to 1.6 times 
the width. Trochanter stout, with two well- 

rounded protuberances; 0.435-0.51 mm. 

long, 0.24-0.3 mm. wide, length 1.65 to 1.82 
times the width. Femur with a cylindrical 
pedicle, about as long as wide; femur en- 

larged suddenly beyond the pedicle and 

slightly narrowed toward the distal end; 
extensor margin flatly convex in the central 
portion; flexor margin slightly S-shaped; 

femur widest near the center; femur along 

the extensor margin 0.6-0.75 mm. long, 
0.26-0.325 mm. wide, length 2.27 to 2.34 
times the width. Tibia with pedicle larger 

than that of the femur and about as long 
as wide; flexor margin rounded and bulg- 
ing except flattened or a little concave near 
the distal end; extensor margin flatly con- 
vex except in the terminal one-third; 0.61- 

0.8 mm. long, 0.27-0.34 mm. wide, length 
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2.17 to 2.43 times the width. Chela with 
stout, fingers slender and gently 

curved; both extensor and flexor margins 

of chelal hand convex, the fexor much more 
so than the extensor; hand tapering rapidly 

toward the fingers; pedicle displaced toward 

the extensor side of the hand; chela exclusive 

of pedicle 1.07-1.33 long, 0.365-0.465 mm. 
wide, length 2.6 to 3.0 times the width; 
chelal hand exclusive of pedicle 0.48-0.6 
mm. long, 0.38-0.475 mm. deep; movable 

chelal finger 0.625-0.78 mm. long. From the 
side, chelal hand, fig. 454, appears stout; 
pedicle displaced far toward the ventral side; 
fixed finger nearly straight, movable finger 

hand 

usually a little curved. Marginal teeth of . 
chelal fingers conical, contiguous, and with 

well-defined cusps; usually 50 to 60 marginal 
teeth on each finger, with slightly more on 
the fixed than on the movable finger; acces- 
sory teeth variable, usually two to four 

internal accessory teeth and six to eight ex- 
ternal accessory teeth. Nodus ramosus of 
movable finger usually very near the level 
of tactile seta st. Tactile setae of chelal 

fingers as shown in the figure. 
Legs.—Y ellow in color; setae of the flexor 

surface of segments (except pars tibialis of 
fourth leg) chiefly acuminate, fairly long 
and numerous; setae of the extensor sur- 
face multidenticulate to paucidenticulate; 

surface of segments smooth except very 
weakly granular on the femoral parts of the 
fourth leg and sometimes on the femur of 
the first leg. First leg with pars basalis 
0.16-0.197 mm. deep; pars tibialis slender, 

extensor margin weakly curved, flexor mar- 
gin nearly straight to very weakly curved, 

0.129-0.155 mm. deep; entire femur 0.48- 

0.61 mm. long, length 2.98 to 3.28 times the 
depth; tibia very weakly S-shaped, 0.36-0.46 

mm. long, 0.093-0.114 mm. deep, length 3.85 
to 4.2 times the depth; tarsus very slender, 

tapering a little toward the distal end, 0.37— 
0.45 mm. long, 0.06-0.072 mm. deep, length 
5.6 to 6.6 times the depth. Fourth leg with 
pars basalis 0.175-0.212 mm. deep; pars 
tibialis 0.188-0.225 mm. deep; entire femur 

somewhat slender, extensor margin evenly 

but not strongly convex, flexor sete nearly 
straight, 0.63-0.8 mm. long, length 3.26 to 
3.55 times the depth; tibia S-shaped with 
the extensor margin markedly concave in 

the distal two-thirds, 0.5-0.645 mm. long, 
0.114-0.133 mm. deep, length 4.35 to 4.85 
times the depth; tarsus tapering a little 

toward the distal end, 0.43-0.53 mm. long, 
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0.076-0.088 mm. deep, length 5.5 to 6 
times the depth; tactile seta present 
tarsus and located about two-thirds of { 
segment length from the proximal mar 
of the segment, seta short and easily brok 

Genital Complex.—Usually about 10s 
along the posterior margin of the poste 
operculum and 18 to 22 setae scattered 

or wrinkled. 
Mate.—Description based on two IIlin 

males; the measurements of one are giy 
in parentheses following the correspond) 
measurements of the other. Body, appet 
ages, and most details as in the female. 17 
chela, fig. 45C, is much stouter than in 
female and bears a hooklike appendage 

the subflexor surface. Body length 2.3 ( 
mm.; carapace 0.97 (0.88) mm. long, | 
(0.77) mm. wide; cheliceral finger 0 
(0.24) mm. long. Palp with maxilla | 
(0.49) mm. long, 0.35 (0.33) mm. w 
trochanter about 0.5 mm. long and 0.3 m 
wide; femur 0.8 (0.75) mm. long, ( 

(0.325) mm. wide; tibia 0.83 (0.76) m 
long, 0.365 (0.33) mm. wide; chela é 
sive of pedicle 1.38 (1.32) mm. long, 

exclusive of hook 0.525 (0.51) mm.; che 
hand exclusive of pedicle 0.67 (0.65) m 
long, 0.56 (0.54) mm. deep; movable che 
finger 0.75 (0.77) mm. long. First leg 
pars basalis 0.212 (0.178) mm. deep; 
tibialis 0.17 (0.145) mm. deep; entire fe: 
0.63 (0.57) mm. long; tibia 0.465 ( 
mm. long, 0.118 (0.106) mm. deep; ta 
0.45 (0.41) mm. long, 0.076 (0.071) m 
deep. Fourth leg with pars basalis © 
(0.194) mm. deep, pars tibialis 0.24 (0.21 
mm. deep; femur 0.78 (0.73) mm. 
tibia 0.64 (0.59) mm. long, 0.145 (0. 
mm. deep; tarsus 0.53 (0.48) mm. 
0.092 (0.09) mm. deep; tactile seta pre 
on tarsus as in the female. & 

Genital Complex.—Between 20 and 

setae on the posterior operculum with 4 

6 smaller setae on the very posterior 1 
of the genital aperture; nearly 30 scatter 
setae on the anterior operculum. 

DistriBUTION.—This widespread eas 

species, originally described from Flo 
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o from mammal nests, and one from the 

mach of a red-bellied woodpecker. 
[linois Records—Cacue: debris in hol- 
y tree, April 19, 1944, Ross & Sanderson, 
». Canoxia: “50” on cork, Aug. 6, 1943, 

. Snow, 12 (ws). Havana: debris and 
st in log, Nov. 9, 1943, Ross & Sanderson, 

»; ground cover below levee near river, 
nv. 9, 1943, Ross & Sanderson, 1°. 

ERRIN: July 24, 1944, W. Snow, 12 (ws). 
\MPSVILLE: leafy and woody debris on hill- 
le, Sept. 30, 1943, Ross & Sanderson, 1 ¢. 

NARGA: fungus in tree hole, July 22, 1943, 
H. Ross, 22. Quincy: near Burton’s 
ive, mouse nest and dead wood in hollow 
ag, April 27, 1944, C. Hoff, 14 (cH). 
2BANA: in rotten log, March 29, 1942, H. 

Ross, 1 2 ; tree hole, Nov. 12, 1944, W. 
ow, 12 (ws); University Woods, stom- 

h of red-bellied woodpecker, Nov. 12-13, 
34, A. C. Toumey, 12 (HJvV). WHITE 
BATH: “ex-fungi,’ Aug. 5, 1939, Ross & 
egel, 29. 

22. ILLINICHERNES new genus 

DiacNnosis.—Chelicera with flagellum of 
ur setae; basal seta of cheliceral hand 
uminate, subbasal seta denticulate. Palps 

irly stout; setae, figs. 46C-46E, of palps 
d more especially of dorsum of body bi- 

erally feathered, leaflike, and stout; 

tae of sternal scuta chiefly clavate; prox- 
al two-thirds of fixed chelal finger, fig. 
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46B, bearing long clavate setae; tactile seta 
st of movable chelal finger closer to ¢ than 

to sb; ist considerably distad from est on 

fixed chelal finger; both ib and ish distad 
from the level of esh; palps showing little 
sexual dimorphism. Tarsus of fourth leg 
without a tactile seta. Seminal receptacle 

ot female not observed. 

Genotype—Illinichernes distinctus new 

species. 

This genus appears closely related to the 

genus Hesperochernes Chamberlin, from 
which it may be separated without difficulty 
by the nature of the setae of the body and 
palps and the acuminate condition of the 

basal seta of the cheliceral hand. Only one 
species is known in the genus. 

Illinichernes distinctus new species 

This species is the only one known in the 
genus; hence, the diagnostic features of the 
genus are also the diagnostic features of the 
species. Several diagnostic structures are 

illustrated in fig. 46. 
Mare.—Description based on three males, 

including the holotype. Measurements are 
given as the limits of range. Body stout; 

palps and legs moderately stout; body and 
legs light brown; palps deep reddish-brown 
or golden in color; body 1.7—1.85 mm. long. 
Carapace with anterior half rounded, later- 
al margins convex; surface coarsely granu- 

lar; setae stout, wide, and feather-like in 

general appearance; no eye spots; median 

Fig. 46.—Illinichernes distinctus, holotype @. . : 
chela; C, a seta of the palpal femur; D, another seta of the palpal femur; E, side view of a 

ta from the palpal femur. 

A, dorsal view of palp; B, lateral view 
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transverse furrow a little posteriad to or 

near the center of the carapace, posterior 

furrow much nearer to the posterior cara- 
pacic margin than to the median furrow; 

12 to 14 setae along the posterior margin 

of the carapace; length of carapace 0.65—-0.72 
mm., greatest width near the center and 
equal to 0.62-0.65 mm.; posterior width 
very slightly less than the greatest width. 
Abdomen oval, very stout; tergites except 
the eleventh divided; surface of tergites 
granular; interscutal spaces not especially 

wide, usually narrow; each scutum of 
first tergite with six to eight setae; maxi- 
mum number of setae on any tergite is about 
11; all tergal setae stout and clavate, like 

those of the carapace. Sternites 4 to 10 
divided, interscutal spaces narrow and stri- 

ate; setae of sternal halves varying from 
subacuminate on the anterior part of the 
abdomen to strongly clavate on the central 

and posterior portions; each fourth sternal 

scutum with 5 or 6 setae, maximum num- 

ber on central sternites about 10; surface of 

sternal scuta with scalelike markings. Each 

anterior stigmatic plate with two or three 

small acuminate setae, each posterior plate 

with three. Pleural membranes very rugose 
and irregularly striate; length of abdomen 
1.05-1.13 mm., width about 0.95-1.02 mm. 

Chelicera.—Y ellow in color; fairly stout; 
exterior surface of base marked by weakly 
developed netlike lines; subbasal seta with 

three or four terminal and subterminal spi- 

nules; basal seta smaller and acuminate; 
largest flagellar seta unilaterally serrate 
along the distal half; the two smaller flagel- 
lar setae subequal in length; chelicera about 
0.19 mm. long and with the base 0.12 mm. 

wide; length of movable finger between 0.145 

and 0.165 mm. Fixed finger slender; three 
small rounded teeth on the inner surface of 

the apical tooth followed by four (of which 
the basal two are weak) denticles along the 

inner finger margin. Movable finger with 
a long and slender apical tooth, subapical 
lobe moderately well developed but much 

shorter than the apical tooth; galeal seta 
reaching about to the level of the tip of 

the galea; galea straight and with two or 
three very minute denticles (often not dis- 

cernible) confined to the distal one-third 

of the galea; serrula exterior consisting of 
15 or 16 ligulate plates. 

Palp.—Fig. 464. Coarsely granular ex- 

cept on the chelal fingers; most setae of 
maxilla weakly clavate, with numerous den- 
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ticulations; setae of trochanter, femur, tibiz 
and chelal hand clavate, stout, very simila 

to those of the carapace and tergites; fixe 

finger with long clavate setae on the dorsz 
and extensor surfaces of more than the basz 
one-half of the finger, setae of the remain 
der of the fixed finger and the entire moy 
able finger acuminate. Maxilla 0.33-0.3 
mm. long, 0.25-0.26 mm. wide. Trochante 
with well-defined pedicle about as long a 
wide; subspherical in shape beyond th 
pedicle; sublateral and subdorsal protuber 

ances rounded and not much elevated 
thickly set with setae on the flexor surfac 
but very few setae on the extensor surface 
trochanter 0.32-0.385 mm. long, about 0.21 

0.242 mm. wide, length 1.5 to 1.6 times th 
width. Femur with a well-defined pedicl 
about as long as wide; femur subcylindrica 
beyond the pedicle except near the dista 
end; extensor margin flatly convex in th 
central part, a little more convex beyond 
flexor margin very weakly convex in th 
central part and very weakly concave in th 
distal one-third or one-fourth; 0.6—-0.69 m 
long, 0.210.225 mm. wide, length 2.85 t 
3.05 times the width. Tibia pedicellate 
extensor margin flatly convex in the centra 
part but a little more convex near each end 
flexor margin centrally rounded and some 
what bulging, flattened or very little concay 
in the distal part; tibia 0.57-0.63 mm. long 

0.225-0.25 mm. wide, length 2.5 to 2.5 
times the width. Chela with both extenso 
and flexor margins of hand gently an 
evenly rounded; pedicle placed slightly to 
ward the extensor margin; fingers relativel 
stout, slightly curved, and tapering gradu 

ally toward the distal end; chela exclusi 
of pedicle 0.84-0.955 mm. long, 0.34-0.36 
mm. wide, length 2.45 to 2.6 times ft 
width; chelal hand without pedicle 0. 
0.49 mm. long, 0.32-0.375 mm. deep; lengfl 
of movable chelal finger 0.42-0.48 mm 
Irom the side, chela, fig. 46B, fairly stout 
pedicle displaced conspicuously toward 

ventral side; ventral margin a little les 
convex than the dorsal margin; fixed finge 

stout and straight, tapering regularly t 

ward the distal end; movable finger curve 
and more slender chan the opposing finger 
Movable finger with nodus ramosus betwe 
one and two areolar diameters basad fr 
the level of tactile seta st. “Tactile se 
placed as shown in the figure. Margi 
teeth of chelal fingers contiguous, and, & 

cept for a few proximal teeth, cusp-bearing 
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sually between 30 and 35 marginal teeth 
n each finger; movable finger usually with 
ur or five external and one or two internal 
cessory teeth; fixed finger with seven or 
ght external and two or three internal 
ecessory teeth. Vestigial venedens and 
hort venom duct on fixed finger. 

gs—Moderately slender; most seg- 
ts except the tarsi sculptured by scale- 
to granular markings; all setae except 

few on the distal portion of the tarsi 
wuitidenticulate and clavate to subclavate. 
irst leg with pars basalis 0.13-0.14 mm. 
eep; pars tibialis slender, extensor margin 

little convex, flexor margin less convex to 
Imost straight, 0.1!-0.12 mm. deep; entire 
smur 0.42-0.47 mm. long, length 3.2 to 
35 times the depth; tibia with flexor mar- 
in a little convex, extensor margin very 
‘eakly concave in the distal two-thirds, 

32-0.35 mm. long, 0.08—0.086 mm. deep, 
sngth 3.95 to 4.1 times the depth; tarsus 
ith the extensor margin almost straight, 
exor margin a little convex, tapering some- 

shat toward the distal end, 0.34-0.38 mm. 

yng, 0.058-0.064 mm. deep, length 5.85 to 

4 times the depth. Fourth leg with the 
ars basalis 0.135-0.148 mm. deep; pars 
bialis 0.145-0.159 mm. deep; entire femur 
airly slender, extensor margin evenly con- 
ex, flexor margin nearly straight, 0.51- 

595 mm. long, length 3.45 to 3.8 times 
ne depth; tibia weakly S-shaped, 0.43-0.48 
mm. long, 0.09-0.1 mm. deep, length 4.6 

> 4.9 times the depth; tarsus with both 
sargins slightly convex, tapering in the dis- 
al one-half, 0.37-0.4 mm. long, 0.07-0.072 
am. deep, length 5.3 to 5.6 times the depth. 
Genital Complex——Anterior operculum 

ith usually between 35 and 40 acuminate 
nd well-developed setae; posterior oper- 
ulum with four to six multidenticulate 
etae along the posterior margin, with a 
otal of about 20 setae on the operculum. 
Femate.—Measurements and ratios given 
re the ranges of three females, the allo- 
ype and two paratypes. Essentially like 

he male; body 1.95-2.05 mm. in length. 
‘arapace with 14 to 16 marginal setae, 
.72-0.79 mm. long, greatest width 0.61- 
69 mm., posterior width little less than 

he greatest width. Abdomen 1.15-1.3 mm. 

ong, 1.05-1.2 mm. wide. 
Chelicera—Chiefly as in the male except 
he galea with five terminal and subterminal 
ami, each minute and simple, but much 

nore highly developed and conspicuous than 
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in the male; galeal seta not extending to 

the tip of the galea; serrula exterior of 16 

to 17 plates; chelicera 0.21-0.22 mm. long, 
base 0.112-0.117 mm. wide, movable finger 
0.15-0.155 mm. long. 

Palp—Virtually like that of the male. 
Maxilla 0.35-0.38 mm. long, 0.24-0.26 mm. 
wide, length 1.43 to 1.48 times the width; 

trochanter 0.36-0.39 mm. long, 0.22-0.24 
mm. wide, length 1.58 to 1.6 times the 
width; femur measured along the extensor 

margin 0.6+-0.73 mm. long, 0.21-0.225 mm. 
wide, length 2.97 to 3.22 times the width; 
tibia 0.58-0.66 mm. long, 0.225-0.25 mm. 

wide, length 2.43 to 2.64 times the width; 

chela exclusive of pedicle 0.88-0.975 mm. 
long, 0.325-0.37 mm. wide, length 2.55 to 

2.7 times the width; hand of chela without 
pedicle 0.45-0.5 mm. long, 0.325-0.37 mm. 
deep; movable chelal finger 0.45-0.51 mm. 

in length. Tactile setae and teeth of chelal 
fingers as in the male. 

Legs—As in the male. First leg with pars 
basalis 0.133-0.143 mm. deep; pars tibialis 

0.11-0.12 mm. deep; entire femur 0.44-0.51 

mm. long, length 3.22 to 3.6 times the depth; 

tibia 0.34-0.38 mm. long, 0.085-0.09 mm. 
deep, length 3.92 to 4.22 times the depth; 
tarsus 0.35-0.38 mm. long, 0.065-0.07 mm. 
deep, length 5.0 to 5.6 times the depth. 
Fourth leg with pars basalis 0.137-0.152 
mm. deep; pars tibialis 0.145-0.158 mm. 
deep; entire femur 0.56—-0.64 mm. long, 3.65 
to 4.05 times the depth; tibia 0.45-0.51 mm. 

long, 0.092-0.103 mm. deep, length 4.65 to 
4.95 times the depth; tibia 0.39-0.42- mm. 
long, 0.069-0.076 mm. deep, length 5.3 to 5.8 
times the depth. 

Genital Complex—Anterior operculum 
with 30 to 35 scattered setae; posterior 

operculum with 13 to 15 setae arranged in 

a single marginal row along the posterior 
margin of the operculum. 
TriTONYMPH.—Observations and meas- 

urements based on three individuals. Body 
and appendages with color, sculpturing, and 

chaetotaxy much as in the adult; body 1.25- 
1.45 mm. long. Carapace usually with 10 to 
12 setae along the posterior carapacic mar- 
gin; carapace about 0.6 mm. long, 0.52 mm. 
wide. Tergites less sclerotic than in the 
adult; each first tergal scutum with five or 

six setae, central scuta with no more than 

eight setae. Sternites faintly sculptured, 
without color, weakly sclerotized; setae 

as in the adult, four or five setae on each 

fourth half-sternite, central sternal halves 



484 ILLINOIS 

with no more than six setae. Each stigmatic 

plate with two setae; abdomen 0.69-0.84 

mm. long, 0.72-0.77 mm. wide. 
Chelicera—Like that of the female in all 

details including the nature of the galea, 
but smaller and less sclerotic. Chelicera 
0.175-0.19 mm. long, base about 0.1 mm. 
wide; movable finger 0.13-0.135 mm. long; 
serrula exterior of 14 ligulate plates. 

Palp.—Essentially like that of the male 
except the segments are smaller; the femur 
and tibia, especially the pedicles, are rela- 
tively stouter while the chela is a little more 
slender; the palps are a little lighter in color 

than in the male. Palps with maxilla 0.27— 
0.29 mm. long, 0.185-0.2 mm. wide, length 
about 1.45 times the width; trochanter 
about 0.285 mm. long, 0.17-0.18 mm. wide; 
femur measured along the extensor margin 
0.45-0.47 mm. long, 0.16-0.17 mm. wide, 
length 2.75 to 2.85 times the width; tibia 
0.42-0.45 mm. long, 0.175-0.185 mm. wide, 

length 2.4 to 2.45 times the width; chela 
exclusive of pedicle 0.66—0.68 mm. long, 

0.245-0.25 mm. wide, length between 2.65 
and 2.8 times the width; chelal hand with- 

out pedicle 0.33-0.34 mm. long, 0.24 mm. 
deep; movable finger 0.34-0.35 mm. long. 
From the side, the chelal hand appears less 
stout than that in the adult. Movable 
finger with three tactile setae: ¢ about one- 
third of the finger length from the tip; st 
in the basal half of the finger and very little 
closer to ¢ than to sb; sb between one-fourth 

and one-fifth of the finger length from the 
hand margin; 6 wanting; nodus ramosus 

about midway between ¢ and st. Fixed 
finger with tactile setae much as in the 
adult except seta ist is wanting. About 25 
or 30 marginal teeth on each finger; some- 
what fewer accessory teeth than in the adult. 
Legs—Lighter in color, somewhat less 

sclerotic, smaller, and a little stouter than 

in the adult; surface of segments virtually 
without sculpturing; setae as in the adult. 
First leg with segments shaped much as in 
the adult except that the tibia and the tarsus 

are much stouter and the tarsus narrows 

more rapidly toward the distal end; entire 

femur 0.33-0.35 mm. long, length 3.1 to 
3.2 times the depth; tibia 0.24 mm. long, 
0.072-0.076 mm. deep, length 3.15 to 3.35 

times the depth; tarsus 0.26-0.28 mm. long, 
0.06-0.061 mm. deep, length 4.35 to 4.7 
times the depth. Fourth leg much like that 
of the male; the flexor margin of the tibia 
evenly but weakly convex, the extensor mar- 
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gin virtually straight to a little concave in 
the distal two-thirds; the tarsus tapering 

markedly in the distal one-half; pars tibialis 
0.114-0.122 mm. deep; entire femur 0.41- 
0.42 mm. long, length 3.45 to 3.6 times the 
depth; tibia 0.32-0.33 mm. long, 0.08—0.085 
mm. deep, length 3.8 to 4.15 times the depth; 
tarsus 0.29-0.31 mm. long, 0.064-0.065 mm. 
deep, length 4.55 to 4.8 times the depth. 
ProtoNyMPH.—Description based on two — 

individuals; measurements of one are given 
in parentheses after the measurements of 

the other whenever the two differ. Body 
stout; lighter in color than the adult; length 
1.02 (0.94) mm. Setae of body, legs, and 
palps like those of the adult except much 
less numerous. Ten or 11 plates on the 
serrula exterior of the movable cheliceral 
finger. Palps much lighter in color than in 
the adult; surface of trochanter and femur 
granular, surfaces of tibia and chela slightly 
granulate or smooth; clavate setae on the 
side of the fixed chelal finger as in the adult. 
Palpal segments smaller and, with the ex- 
ception of the chela, much stouter than in 

the tritonymph. Palpal femur 0.2 (0.21) 
mm. long, 0.095 mm. wide; tibia 0.2 mm. 

long, 0.105 (0.1) mm. wide; chela 0.39 
(0.40) mm. long exclusive of pedicle, about 
0.135 mm. wide; chela 0.135 mm. deep; 
hand exclusive of pedicle 0.2 (0.19) mm. 
long; movable finger 0.205 mm. long. Each 
chelal finger with between 15 and 20 mar- 
ginal teeth, chiefly acuspid; no accessory teeth 
observed. Movable finger with one tactile 
seta (¢#?) near the center of the finger. 
Three setae on the fixed finger; two are 
external, one about one-third of the finger 
length from the tip and the other near the 
base; one is internal, located between one- 

third of the finger length from the base and 
the mid-point of the finger. 

Holotype, male—Magnolia, Illinois: 
decayed log, March 23, 1944, H. H. Ross. 

Allotype, female—Same data as for 
holotype. 

Paratype—ILiLinois.—KELL: March 7, 

1945, Ross & Sanderson, 2 g , 2 protonymphs, 
1 tritonymph. MacGNno.ta: same data as for 

holotype, 22, 3 tritonymphs, 12 (cH). 
No habitat data accompany the Kell col- 

lection. 

23. Genus? corticis Ewing 

Chelanops corticis Ewing (1911, p. 75). 

In spite of the large number of collections 
available, I have been unable to associate 
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any of the Illinois specimens with Chelanops 
corticis described by Ewing. Since Ewing's 
description does not include generic key 
characters in use at present, and since it has 

been impossible to locate the types of this 

species, I am unable to assign corticis even 
tentatively to a genus. According to corre- 
spondence from J. C. Chamberlin, the species 

should serve as the genotype of a new genus. 
However, since no specimens are available 

for study, I hesitate to establish a new genus 

with corticis as the genotype. 
From Ewing's description, it is apparent 

that the species belongs in the family Cher- 
netidae and the subfamily Chernetinae. 

On the basis of Ewing’s description, it is 
possible to devise means of separating corticis 

from other species of the subfamily Cher- 
netinae found in Illinois. Among the im- 

portant characteristics listed for corticis in 

the original description and not found in 
other Illinois species are the following: 

1. Galea very long, about two-thirds as 
long as the movable cheliceral finger. 

2. The flexor margin of the palpal femur 
is bulging just distad from the pedicle; then 
is virtually straight for at least two-thirds 
of the length of the femur. 

3. The flexor margin of the palpal tibia 
is markedly bulging in the basal half; then 
is virtually straight beyond; while the other 
margin beyond the pedicle is more or less 
evenly rounded. 

4+. The palpal hand is suboval in general 
shape and the palpal fingers are much stouter 
than in most species of Chernetinae. 

5. The hairs of the fingers arise from 
minute tubercles. 

Illinois Records.—In the original de- 
scription two collections are cited, both from 
Illinois, as follows: Havana: from under 

bark of trees standing in water, Aug. 9, 
1908, H. E. Ewing, 2 specimens; UrBaNna: 

March, 1902, J. W. Folsom, 2 specimens. 

UNIDENTIFIED NYMPHS 

Among the many collections examined, a 
few contained chernetid nymphs unassoci- 
ated with adults or nymphs that are obvi- 
ously of different species from the adults in 

the same collection. In these instances where 
certain association cannot be made between 
the immature and adult animals, it seems 
advisable to refrain both from describing 
the nymphs and from giving tentative identi- 

fications. Collections containing undeter- 
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mined nymphs are from Champaign, Mason, 
Iroquois, Vermilion, St. Clair, Alexander, 

Will, Jackson, Calhoun, Lake, Madison, 
and Kane counties. 

ATEMNIDAE 

Members of this family are rare in the 

Western Hemisphere, being typically Ori- 
ental and Ethiopian in distribution. One 
species, Paratemnus elongatus (Banks), is 
known from Florida. 

CHELIFERIDAE 

Pseudoscorpions belonging in this family 
may be recognized by the absence of acces- 
sory teeth from the chelal fingers and by 
the presence of a venom apparatus and tooth 

on each of the chelal fingers, fig. 51C. The 
world fauna of the family is divided into 
three subfamilies. One of these, fig. 47, the 

Cheliferinae, is present in the central and 

eastern part of the United States. Another 
subfamily, the Withiinae, is represented in 
the fauna of America north of Mexico only 
by a few species, restricted as far as known 
to Texas and California. 

Key to SuBFAMILIES 

Flagellum with four or five setae; usually some 
abdominal sternites of the males with clusters 
of microsetae; coxae of male without coxal 

sacs; well-developed genital sacs lacking... . 
We tatits tne een te gece egg Withiinae 

Flagellum with three setae; male without 

clusters of microsetae on abdominal ster- 
nites; coxal sac present in the fourth coxa; 
well-developed genital sacs usually present, 
Hes MO eet ew oecane es. See Cheliferinae 

Subfamily WITHIINAE 

The subfamily is represented in the United 
States by only one genus, which has been 
reported from the southern part of the 
United States and from the West Coast 
region. 

Subfamily CHELIFERINAE 

The subfamily is characterized above in 
the key. Two tribes are described in the 
subfamily, both represented in Illinois. 

Key Tro GENERA 

1. Dorsal plates of the entire posterior half 
of the abdomen bearing a seta in the 
center of each of the sclerotized halves, 
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fig. 51B, in addition to the peripheral 

Pe Tn ee RR aM at att anc} 2-0 2 

Dorsal plates of the posterior portion of 

the abdomen having only peripheral 

setae on each of the sclerotized halves, 

SS 

Fig. 47.—Dactylochelifer copiosus. An ex- 

ample of the suborder Monosphyronida and 

the family Cheliferidae. 

except occasionally on last one or two 

segments, fig. 50B............--++00- 3 

2. Tarsal claws of at least legs II and III 

distally split or having a small to med- 

ium subterminal inner tooth, as in fig. 

50D, but larger; plumose setae of the 

carapace arising from greatly enlarged 

tubercles or warts; statumen convolutum 

of the male genitalia invaginated ante- 

riorly, containing a median sclerotized 

rod within the invagination; fourth 

coxal male genital sac without*a differ- 

entiated median atrium...:........-- 

Tarsal claws of all of the legs without 

lateral or inner teeth; plumose setae 

of the carapace not arising from con- 

spicuously enlarged warts; statumen 

convolutum of the male genitalia round- 

ed anteriorly, not cleft, and without a 

median sclerotized rod, fig. 10; fourth 

coxal male genital sac having a well- 

marked atrium medially, fig. 10....... 

PRP. kent 27. Dactylochelifer 

3. Tibia and tarsus of leg IV subequal in 

length; coxae without spurs..........- 

MN Mop eyo. ¢ 26. Paisochelifer 
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Tibia 114 times as long as the tarsus of leg 

IV; coxae IV of males with spurs near 

the anterolateral corner.........----- 
25. Idiochelifer 

Tribe CHELIFERINI 

In this tribe the male has coxal sacs that 

lack well-differentiated atria and the statu- 

men convolutum of the genital complex is 

invaginated anteriorly to form a median 

depression in which lies a sclerotic rod. The 

female, almost without exception, has the 

median cribriform plates paired and sepa- 

rate, not fused together. 

About a dozen genera have been placed in 

this tribe of which eight are known from 

the nearctic and neotropical regions and 

three from Illinois. A key to all the genera 

in the tribe is given by Hoff (1946d). 

24. CHELIFER Geoftroy 

Chelifer Geoffroy (1762, p. 617). Genotype, 

by subsequent designation of Simon (1879): 

Acarus cancroides Linnaeus. 

Chelifer Geoffroy. Chamberlin (1932, p. 19), 

Beier (1932¢, p. 235). 

Diacnosis.—Cephalothorax and palps 

granular; cephalothorax with numerous 

large granules scattered among the others; 

eyes present; tergites divided, anterior ter- 

gites of the male with lateral keels. Flagel- 

lum with subbasal seta of the base absent. 

Palp slender. Tarsus of the first pair of legs 

in the male without terminal spine; sub- 

terminal setae of fourth pedal tarsus den- 

ticulate; tarsal claws bifid except for modi- 

fied claws of first leg of male. 

A single species occurs in North America. 

Chelifer cancroides (Linnaeus) 

Acarus cancroides Linnaeus (1758, p. 616). 

Chelifer cancroides Fourcroy (1785, p. 526). 

Ghelifer muricatus Say, in part (1821, p. 63). 

Chelifer cancroides dentatus Ewing (1911, p. 

73). 

Ghelifer cancroides (Linnaeus). 

p. 236), Hoff (19444, p. 123). 

Inasmuch as cancroides is the only known 

Illinois species of the genus Chelifer, it can 

be identified on the basis of the generi 

characteristics, figs. 9, 48. Measurements 

of several Illinois individuals are given below 

to show the variation that occurs in the palpa 

segments. 

Through the kindness of Henry Dietric’ 

of the Cornell University Museum, I hav 

examined six males of the type collection o 

Beier (1932c, 



lune, 1949 Horr: 

Thelifer cancroides dentatus Ewing from 
Itto, New York. All of these were found 
o be typical cancroides. 
Several nymphs, apparently of this species, 

vere found in some of the collections. These 
yymphs differ markedly from the adults by 
laving entire and not toothed tarsal claws 

mn the legs. A description of the nymphal 
tages is postponed until a larger number 
»f specimens can be secured for study. 

Fig. 48.—Chelifer 
yiew of palp. 

cancroides 9. Dorsal 

Mave.—Measurements and ratios are the 

‘anges secured by measuring four males. 

Body length 2.55-3.2 mm.; palpal femur 
|.16-1.29 mm. long, 0.21-0.25 mm.°* wide, 

ength 5.2 to 5.55 times the width; tibia 0.95 
-1.15 mm. long, 0.24-0.275 mm. wide, length 

3.85 to 4.1 times the width; chela exclusive 

»f pedicle 1.6-1.85 mm. long, 0.4-0.475 mm. 
vide, length 3.9 to 4.1 times the depth; 
shelal hand exclusive of pedicle 0.75-0.9 
mm. long, 0.36-0.45 mm. deep; movable 

thelal finger 0.85-1.05 mm. long. 
FeMALE.—Measurements and ratios are 

ziven as the range of four females. Body 
ength 3.3-3.7 mm.; palpal femur 1.15—-1.2 
nm. long, 0.21-0.25 mm. wide; length of 
femur 4.75—5.45 times the width; palpal tibia 

).95-1.05 mm. long, 0.24-0.28 mm. wide, 

length 3.75 to 4.1 times the width; chela 

*xclusive of pedicle 1.55—-1.8 mm. long, 0.37— 
).46 mm. wide, length 3.95 to 4.25 times 
the width; hand exclusive of pedicle 0.75-0.85 
mm. long, 0.35-0.45 mm. deep; movable 
finger 0.85-1.0 mm. long. 

DistrisutTion.—This cosmopolitan species 
is invariably associated with man and may 
be found in dwellings, barns, granaries, bee- 
hives, and the nests of such birds as spar- 
rows and starlings (Hoff 1944a). One col- 
lection in the present lot was taken from 
cattle. Although the species is thought to 
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molest man only infrequently, one collection 
was labeled “Attacking People.” 

The species is much more common than 

the number of collections reported here 
would indicate because most of the collec- 

tions used in this study were taken from 

natural habitats. Most of the pseudoscor- 

pions brought to schools and museums for 
identification are of this species; people ordi- 

marily do not encounter the species that 
occur in soil, under the bark of trees, and 

in other natural habitats. 
Ewing (1911) recorded cancroides and 

its varieties from several localities in Illi- 

nois. Several of these records apply to other 

species, but the record of one specimen from 

a house in Arcola is probably true can- 
croides. 

Illinois Records—Many specimens of 
both sexes have been collected from Arcola, 

Champaign, Chicago, Deerfield, Freeburg, 
Glencoe, Palos Park, Quincy, Roodhouse, 

Shumway, Springfield, Urbana, Waukegan. 

25. IDIOCHELIFER Chamberlin 

Idiochelifer Chamberlin (1932, p. 19). Geno- 

type, by original designation: Chelifer can- 
croides var. nigripalpus Ewing. 

Idiochelifer Chamberlin. Hoff (1946d, p. 486). 

Diacnosis.—Cephalothorax a little longer 
than wide, with a few large, seta-bearing 

tubercles scattered among the _ investing 

granules; cephalothorax with two cross fur- 

rows; eyes present. Tergites divided, those 
of the male with crests or keels. Each coxa 

of the fourth leg of the male with a coxal 
sac and lateral spur; subterminal setae of 

the tarsus of the fourth leg toothed, not 
simple; tarsus of the first leg of the male 
without a terminal spine; claws of pedal 
tarsi simple except one claw of first leg 

of male with a well-developed accessory 
tooth; tarsus of the fourth leg with a tactile 

seta distad from the mid-point. Cribriform 
plates of female genitalia moderately small. 

Among several females observed as be- 
longing to the species nigripalpus, there was 
found one in which many of the tarsal claws 

of the legs have an accessory tooth. This is 
clearly an anomaly and does not necessitate 
a modification of the generic diagnosis. 

The only species known in the genus 

occurs in Illinois. 

Idiochelifer nigripalpus (Ewing) 

Chelifer muricatus Say, in part? (1821, p. 63). 
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Chelifer cancroides var. nigripalpus Ewing 

(1911, p. 73). 
Chelifer nigripalpus Ewing. Chamberlin (1931a, 

BAe 

Idiochelifer nigripalpus (Ewing). Chamberlin 
(1932, p. 19), Hoff (1946c, p. 26). 

Hysterochelifer longidactylus Hoff (1945), p. 
511). 
It is probable that Say (1821) included 

specimens of Idiochelifer nigripalpus in his 

collection of Chelifer muricatus. Since types 
are not intact and since Say apparently based 
his description on several species, including 

Chelifer cancroides as indicated by the 

© 
B 

Fig. 49.—Idiochelifer nigripalpus 9. A, 
dorsal view of palp; B, end of movable cheli- 

ceral finger; C, lateral view of chela. 

record from a house, Chelifer muricatus 

must for all practical purposes be considered 

a nomen nudum. 

In the original description of this species, 

no type specimens were indicated. Several 

specimens in the Cornell University collec- 
tion are undoubtedly the types of the species, 

and one of these, from Ames, Iowa, was 

designated recently as the lectotype (Hoff 
1946c). 

Since the type specimens of this species 

have been described in some detail (Hoff 

1946c) and the females have been described 

(Hoff 19454) under the name Alystero- 

chelifer longidactylus Hoff, only selected 
measurements of Illinois specimens are given 
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here. Diagnostic parts are illustrated in figs. 
49A-49C. 

Ma ve.—Important measurements are 

given as the range of three males from IIli- 
nois. Body length 2.1-2.35 mm.; carapace 
0.8 mm. long, ocular width 0.39-0.4 mm. 
Palpal femur 0.78—0.84 mm. long, 0.18-0.18 
mm. wide, length 4.35 to 4.55 times the 
width; tibia 0.64-0.71 mm. long, 0.21 mm. 
wide; chela without pedicle 1.36-1.41 mm. 
long, 0.31-0.32 mm. wide, length 4.3 to 4.4 
times the width; chelal hand exclusive o: 

pedicle 0.63—-0.65 mm. long, movable chela 
finger 0.76-0.80 mm. long. 
FremaLe.—Measurements of the palpal 

segments and body length are the ranges 
of four mounted females; other measure 
ments are given as the ranges of three 
mounted individuals. Body length (abdomen 
somewhat contracted in some specimens) 
2.1-2.55 mm.; carapace 0.82-0.86 mm. long, 
0.8—0.86 mm. wide across the posterior mar- 

gin; ocular width 0.4-0.44 mm. Chelicera 

about 0.24 mm. long, base 0.14-0.15 mm 
wide; movable finger, fig. 49B, 0.18-0.195 
mm. long. Palp, fig. 494, with maxilla 
0.4-0.45 mm. long, 0.26-0.29 mm. wide; tro 
chanter about 0.43 mm. long, 0.24-0.25 mm 

wide; femur 0.82-0.87 mm. long, 0.19-0.195 

mm. wide, length 4.3 to 4.6 times the width; 

tibia 0.65-0.71 mm. long, 0.22-0.23 mm. 
wide, length 2.95 to 3.2 times the width; 

chela exclusive of pedicle 1.37-1.43 mm. 
long, 0.34-0.35 mm. wide, length 3.95 to 
4.1 times the width; chelal hand exclusive 

of pedicle 0.65-0.68 mm. long, about 0.31 
mm. deep; movable finger 0.75-0.79 mm 
long. First leg with pars basalis 0.148-0.16 
mm. deep, pars tibialis 0.137—-0.14 mm. deep 
entire femur about 0.5 mm. long; tibia 
0.33-0.35 mm. long, 0.095-0.1 mm. deep; 
tarsus 0.35-0.37 mm. long, 0.072-0.076 mm. 
deep. Fourth leg with pars basalis 0.167 
0.18 mm. deep, pars tibialis 0.243-0.265 mm 
deep; entire femur about 0.7 mm. long; tibia 

0.51-0.53 mm. long, 0.132-0.145 mm. deep; 
tarsus 0.4-0.415 mm. long, about 0.095 mm. 
deep; tactile seta located 0.28—0.30 mm. from 

the proximal margin of the tarsus. 
DistriBUTION.—This species is known 

from several north-central states, including 

Illinois, Iowa, and Wisconsin. Undoubtedl 
several of Ewing’s (1911) records of can 

croides apply to this species. In the Museum 

of Comparative Zoology is a mounted 
female from Arcola (Douglas County), Illi 
nois, that is labeled Chelifer cancroides and 
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that apparently was reported under this 
designation by Ewing. A mounted male of 
this species from Clark County, Illinois, in 
the Ewing collection at Cornell is labeled 
Chelifer cancroides and apparently was not 

included among the records given by Ewing 
for Illinois. These and other records indi- 
cate a scattered distribution for the species 
over the central and northern parts of IIli- 

nois. 
Seven of the Illinois collections of this 

species were made from the bark of living 
trees, chiefly oaks and hickories; the eighth 
collection lacks ecological data. 

Illinois Records—A.tpHaA: April 19, 
1946, C. Hoff, 18, 19; April 20, 1946, C. 
Hoff, 2 specimens (cH). ArcoLa: July 21, 
1909, H. E. Ewing, 192 (mez). Fox 

Lake: June 11, 1947, Burks & Stannard, 2 
specimens. Homer: July 3, 1944, H. H. 

Ross, 12. Manomet: July 10, 1943, Ross 
& Beaver, 19, 1 tritonymph. MarsHate: 
Meret 21908; Je Lb'Pricer;, 1.36. (ew): 
Rocxkrorp: Novy. 29, 1944, C. L. Remington, 

12 (cr). Srarvep Rock Sratre Park: 
July 12, 1944, Frison & Sanderson, 1°. 

26. PAISOCHELIFER Hoft 

Paisochelifer Hoff (1946d, p. 487). Genotype 
by original designation: Hysterochelifer 

callus Hoff. 

Diacnosis.—Carapace wider than long, 
uniformly granular; transverse furrows 
deeply impressed, the posterior furrow about 

one-half as far from the posterior carapacic 

Fig. 50.—Paisochelifer callus. A, end of movable cheliceral finger, 2 
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margin as from the median furrow; one pair 

of eyes. Tergites, including the eleventh, 

divided; lateral keels of the male wanting 

or very weakly developed. Flagellar setae 
of chelicera entire. Movable chelal finger 
with sf nearer sh than to ¢ and fixed finger 

with est and ist on nearly the same level 
and considerably proximad from the mid- 
point of the finger. Coxa of the fourth leg 

of the male with coxal sac; spurs of coxa 
IV lacking. Subterminal setae of the fourth 

tarsus weakly toothed. Tarsus of the first 
leg of the male without a terminal spine. 

Claws of pedal tarsi, except those of the 

first lez of the male, simple. A tactile seta 
located distad from the mid-point of the 

fourth pedal tarsus. 

The genotype, the only species known in 
the genus, occurs in Illinois. 

Paisochelifer callus (Hoft) 

Hysterochelifer callus Hoff (1945b, p. 515). 
Paisochelifer callus (Hoff). Hoff (1946d, p. 

487). 

The adults of this species have been de- 
scribed in detail in the original description 
(Hoff 19454). Included here are additional 

data relative to the measurements of the 

body and palp, and illustrations of important 
structures, figs. 5|04-50E. The deutonymph, 
previously unknown, is described in more 

detail. 

Mave.—Measurements given as the range 
ot three individuals, including the holotype. 

Body length 1.68-1.95 mm.; carapace 0.58— 

Nery 

\ pile : at 

rT i 

D 

(many individuals, 
including the holotype, have two or three terminal and subterminal denticles on the apical tooth) ; 

B, setal map of left half of eighth abdominal tergite, holotype @; C, lateral view of chela, 

holotype ¢ ; D, lateral view of terminal claw of first leg, holotype 4 ; E, dorsal view of palp, 
allotype 2. 
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0.61 mm. long, greatest width 0.61-0.75 

mm., ocular breadth 0.32-0.36 mm. Palp 
with trochanter 0.27-0.28 mm. long, 0.165- 

0.175 mm. wide, length 1.57 to 1.7 times 
the width; femur 0.52—-0.56 mm. long, 0.155—- 

0.165 mm. wide, length 3.35 to 3.5 times the 
width; tibia 0.47-0.5 mm. long, 0.18-0.197 
mm. wide, length 2.5 to 2.65 times the width; 
chela exclusive of pedicle 0.89-0.945 mm. 
long, 0.27-0.295 mm. wide, length 3.2 to 

3.45 times the width; chelal hand 0.41-0.46 

mm. long exclusive of pedicle, 0.23-0.28 mm. 

deep; movable chelal finger 0.5-0.53 mm. 
long. Serrula exterior of the movable cheli- 

ceral finger with 17 or 18 plates. 
FEMALE.—Measurements given as_ the 

range of five females, including the allotype 
and two paratypes. Body length 1.55-2.15 
mm.; carapace 0.63-0.69 mm. long, width 
usually a little greater than the length but 
less than the length in one individual; ocular 
width 0.35-0.38 mm. Palp including tro- 
chanter 0.26-0.3 mm. long, 0.16-0.18 mm. 
wide, length 1.55 to 1.66 times the width; 
femur 0.59-0.61 mm. long, 0.165-0.175 mm. 

wide, length 3.45 to 3.65 times the width; 
tibia 0.48-0.54 mm. long, 0.19-0.205 mm. 

wide, length 2.4 to 2.7 times the width; 

chela of palp exclusive of pedicle 1.0—-1.07 

mm. long, 0.285-0.315 mm. wide, length 3.2 
to 3.5 times width; chelal hand exclusive of 

pedicle 0.48-0.51 mm. long, 0.26-0.295 mm. 
deep; movable finger 0.53-0.59 mm. long. 
DrutoNyMPpH.—Body and legs light yel- 

lowish-brown, palps a little darker; body 

fairly stout, appendages usually stouter than 

in the adult. Body length 1.3 mm. Cara- 
pace shaped much as in the adult; furrows 

less well impressed than in the adult; six 
setae along the posterior carapacic margin; 

length of carapace 0.44 mm., posterior and 

greatest width 0.43 mm.; ocular width 0.25 

mm. Tergites divided, marked by netlike 

sculpturing; nearly all tergal halves with 

three setae similar in nature to those of the 

adult. Most sternites weakly divided, with 

very weak, scalelike markings; usually three 

setae on each half-sternite. Stigmatic plates 

and pleural membranes as in adult ; abdomen 
0.85 mm. long, about 0.52 mm. wide. 

Chelicera—In general, similar to the 

chelicera of the adult except lighter in color 
and smaller; subbasal seta of palm of hand 

wanting; galea with four simple rami; ser- 

rula exterior with 14 plates; chelicera 0.155 

mm. long; base 0.085 mm. wide; movable 

finger about 0.1 mm. long. 
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Palp—Moderately granular except the 

chelal fingers, investing setae much as in the 
adult; segments, with the possible exception 
of the chela, conspicuously stouter than in 
the adult. Trochanter about 0.18 mm. long, 
0.12 mm. wide. Femur subcylindrical, wid- 
ened gradually toward the distal end, pedicle 
almost wanting; both flexor and extensor 
margins nearly straight; 0.312 mm. long, 
0.11 mm. wide. Tibia with weakly developed 
pedicle much wider than long; flexor margin 
very weakly convex; extensor margin flatly 
convex; 0.285 mm. long, 0.133 mm. wide. 

Chela as viewed from the dorsum with both 
margins of hand moderately convex, the 
flexor more so than the extensor; hand 

gradually narrowed toward the finger base; 
fingers evenly and gently curved; chela ex- 
clusive of pedicle 0.61 mm. long, 0.185 mm. 
wide; chelal hand exclusive of pedicle 0.29 
mm. long, 0.167 mm. deep; movable finger 
0.33 mm. long. Viewed from the side, chelal 
hand appears subcylindrical, ventral margin 
nearly straight, dorsal margin a little con-_ 
vex; fixed finger nearly straight, movable 
finger slightly curved. Marginal teeth of 
the chelal fingers much like those of the 
adult except the teeth of the basal one-half 
of the row of the movable finger are acuspid ; 

about 25 teeth on each finger. Movable 
finger with two tactile setae: one (prob- 
ably ¢) located a little proximad from the 
mid-point of the finger; the second (probably 
sh) located twice as far from the first as 
from the proximal margin of the finger; 
nodus ramosus located a little distad from 
the mid-point of the finger. Fixed finger 
with six setae: et a little less than one-third 
of the finger length from the tip; i# a little 
closer to ef than the latter is to the finger 
tip; est removed from et by about the dis- 
tance of et from the finger tip; both it and 
est proximad from the mid-point of the 
finger; one exterior and two interior basal 
and subbasal setae placed much as in the 
adult; probably missing setae are ist and 
esb; nodus ramosus located less than two 

areolar diameters basad from tactile seta et. 
Legs——General characteristics as in the 

adult but much lighter in color, less sclerotic, 

and segments smaller and stouter. All tarsal 
claws simple. First leg with pars basalis 
0.08 mm. deep; entire femur 0.209 mm. long; 
tibia very stout throughout, 0.133 mm. long, 
0.06 mm. deep; tarsus subfusiform, narrow- 

ing in the distal half, 0.173 mm. long, 0.05 
mm. deep. Fourth leg with the pars tibialis 
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0.103 mm. deep; entire femur 0.285 mm. 
long; tibia 0.194 mm. long, 0.071 mm. deep; 
tarsus 0.209 mm. long, 0.057 mm. deep; the 

tarsus subfusiform, becoming much _nar- 

rowed in the distal one-half and bearing a 
tactile seta that is located 0.145 mm. from 
the proximal margin of the segment. 

DistripuTion.—This species is known 

only from Illinois. It was described originally 
from Zion, and since then another collec- 

tion has been taken in the same locality. 

AR ees 

as 

Fig. 51—Dactylochelifer copiosus 9. 
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DiacNnosis.—Carapace longer than wide, 
moderately and regularly granular, with two 

cross furrows. Eyes present. Tergites di- 

vided, those of the male without lateral keels 
or with very weakly developed keels. Setae 

of body and palp short, toothed, or weakly 
clavate. Palps moderately slender, with uni- 

formly granular surface; tactile seta it about 

in the middle between e¢ and ist or some- 
what nearer to ef, fig. 51C. Anterior tarsus 

of the male always strongly modified, the 

A, dorsal view of palp; B, setal map of left half 
of eighth abdominal tergite; C, lateral view of chela. 

The type series was collected on March 17, 
1933, from sand and grass roots in dunes 

area, Frison & Mohr, 1¢, 39; the later 

collection was made on October 15, 1942, 

from ground cover, Ross & Sanderson, 2 ¢, 
22, 1 deutonymph. 

Tribe DACTYLOCHELIFERINI 

In this tribe, the males usually have a 
well-differentiated atrium in each coxal sac 

ot leg IV and the sclerotic rod and anterior 
invagination of the statumen convolutum 

are always absent from the genital complex, 
fig. 10. The female has the medial pair of 

cribriform plates fused into one medial plate. 

Only one certain genus and one species are 

found in North America. 

27. DACTYLOCHELIFER Beier 

Dactylochelifer Beier (1932a, p. 64; 1932c, p. 
253). Genotype, by original designation: 
Chelifer latretllei Leach. 

claws asymmetrical; tarsal claws of other 
legs simple; subterminal setae of the tarsi 

simple; tarsus of leg IV without a tactile 

seta. 
Only one species, copiosus, is known from 

the nearctic region, and this has been taken 
in Illinois. Other species of the genus occur 
throughout the palearctic region. 

Dactylochelifer copiosus Hoft 

Dactylochelifer copiosus Hoff (1945a, 
1945), p. 521). 

Adults of this species have been described 

in detail in the original description (Hoff 

1945a). Additional data relative to the 
limits of range in size of the palpal segments 

and illustrations of important structures, 

figs. 10, 47, 514—51C, are given here. In 
addition, brief descriptions are presented for 

the heretofore undescribed nymphal stages. 
Mave.—Measurements given as the limits 

of range were secured by measuring 11 indi- 

viduals from Illinois. Body length 2.3-2.6 

pe pie 
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mm. Palpal femur 0.8-0.91 mm. long, 0.193- 
0.215 mm. wide, length 3.9 to 4.25 times the 
width; tibia 0.72-0.82 mm. long, 0.225- 

0.245 mm. wide, length 3.0 to 3.4 times the 

width; chela 1.21-1.36 mm. long, 0.3-0.33 

mm. wide, length 3.85 to 4.35 times the 
width; movable chelal finger 0.66-0.72 mm. 

long. 

FemaLe.—Measurements given as the 
limits of range secured from seven individu- 

als from Illinois. Body length 2.4-3.15 mm. 
Palpal femur 0.82-0.91 mm. long, 0.19-0.22 

mm. wide, length 3.9 to 4.6 times the width 
but usually 3.9 to 4.2 times the width; tibia 
0.74-0.85 mm. long, 0.225-0.245 mm. wide, 

length 3.2 to 3.55 times the width; chela 

exclusive of pedicle 1.26-1.43 mm. long, 
0.33-0.355 mm. wide, length 3.75 to 4.25 
times the width; chelal hand exclusive of 

pedicle 0.61-0.72 mm. long; movable finger 
between 0.7 and 0.75 mm. in length. 
TritoONyMPH.—Measurements given as 

the limits of range of four individuals. In 
general, in appearance much like the adult 

except a little lighter in color and the seg- 

ments of appendages much smaller and often 
a little stouter. Body 1.8-2.4 mm. long. 

Chelicera 0.195-0.22 mm. long, movable 
finger 0.14-0.15 mm. long; 16 or 17 plates 

in the serrula exterior. Palp with trochan- 

ter 0.32-0.35 mm. long, 0.185-0.19 mm. 
wide, length 1.65 to 1.85 times the width; 

femur 0.55-0.65 mm. long, 0.15-0.17 mm. 
wide, length 3.65 to 3.95 times the width; 

tibia 0.53-0.6 mm. long, 0.17—0.19 mm. wide, 

length 3.1 to 3.25 times the width; chela 
0.9-1.1 mm. long, 0.23-0.26 mm. wide, 

length 3.9 to 4.3 times the width; chelal 
hand 0.46-0.56 mm. long, 0.21-0.25 mm. 
deep; movable finger 0.50-0.54 mm. long. 
Fixed chelal finger with seven tactile setae, 
arranged much as in the adult except ist 
wanting and if placed a little closer to the 
level of est than to the level of et. Movable 

finger with three setae, either 4 or sb want- 

ing. About 40 or 45 marginal teeth on each 

chelal finger. 

DeEUTONYMPH.—Measurements given as 

the range of size of five individuals. Ap- 

pendages and body much like those of the 

tritonymph except stouter and much smaller. 

Body length 1.45-1.6 mm. Serrula exterior 
of 13 or 14 ligulate plates. Palp with tro- 

chanter 0.23-0.24 mm. long, 0.125-0.135 
mm. wide, length 1.75 to 1.85 times the 

width; femur 0.38-0.40 mm. long, 0.11-0.12 

mm, wide, length 3.25 to 3.45 times the 
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width; tibia 0.35-0.37 mm. long, 0.13-0.1 
mm. wide, length 2.55 to 2.7 times the wid 
chela 0.68-0.715 mm. long, 0.18-0.195 n 
wide, length 3.6 to 3.85 times the wi 
chelal hand 0.34-0.39 mm. long, 0.17-0.] 
mm. deep; movable finger 0.34-0.37 m 
long. Movable chelal finger with two set 
one near the proximal margin, the o 
near the mid-point of the finger; homolog 
uncertain. Fixed finger with three exte 
setae, either eb or esh wanting; three 
terior setae as in the tritonymph excep 

relatively closer to the level of est. E; 
chelal finger with about 35 marginal tee 
ProtoNYMPH.—Measurements based 

five individuals. Appendages and _ be 
smaller than in the deutonymph. Palpal s 
ments smaller and, with exception ot 
chela, appreciably stouter than in the de 
nymph. Body 1.15-1.3 mm. long. Serr 
exterior of chelicera with 12 plates. P 
with trochanter 0.17-0.18 mm. long, 0 
0.11 mm. wide, length 1.6 to 1.8 times” 

width; femur 0.28-0.29 mm. long, 0.0! 

0.1 mm. wide, length 2.85 to 3.05 times | 
width; tibia 0.25-0.26 mm. long, 0.105- 
mm. wide, length 2.15-2.4 times the w 
chela 0.55-0.58 mm. long, 0.145-0.16 n 
wide, length 3.55 to 3.8 times the wid 
chelal hand exclusive of pedicle 0.27-0.3 
long, 0.135-0.155 mm. deep; movable fin 
0.29 mm. long. Movable chelal finger w 
one tactile seta located about one-thi 
the finger length from the proximal ma 
Fixed chelal finger with two exterior sel 

one located less than one-third of the fir 
length from the tip and the other pla 
near the base of the finger; a single § 
of the interior series located near the fing 
base. About 30 teeth on each chelal fing 

DistriBUTION.—This species is kn 
from only two states, Arkansas, from w 

it was originally described, and Illi 
from which it was recorded later (1 
19454). Illinois collections are from : 
tered localities over the state, with 

tions more abundant in the southern 
Almost every collection was taken fr 

ground cover and litter, although one ¥ 
made while sweeping vegetation with 

Illinois Records.—All stages hav 
collected from Burksville, Edwards 
Geff, Giant City State Park, Gille: 
Grand Detour (Castle Rock), H 
Herod, Logan, Makanda, Murphysb 

New Columbia, Pere Marquette State F 
Vienna. +a 
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TIFIED NYMPHS species. These undetermined  cheliferid 
ae ' nymphs are from the following counties: 
ions contain nymphs of Adams, Carroll, Hardin, Jackson, Jersey, 
I have found impossible La Salle, Macoupin, Madison, Mason, 
determine as to genus or Schuyler, and Union. 
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A 

Acuminochernes, 455, 476 
affnis, Chelanops, 461 
Albiorix, 444 
Allochernes, 465 
Alura, 429 

Apocheiridium, 449 

Apochthonius, 432, 434 
Atemnidae, 417, 449, 485 

B 

brunneum, Microbisium, 416, 418, 428, 445, 446 

brunneum, Obisium, 444, 445 

Cc 

callus, Hysterochelifer, 489 
callus, Paisochelifer, +16,-418, 428, 489 
cancroides, Acarus, 486 

cancroides, Chelifer, 414, 416, 418, 428, 486, 

487, 488, 489 

carolinensis, Neobisium, 444+ 

Cheiridiidae, 449 
Cheiridioidea, 449 

Chelanops, 455, 460, +61, 466 

Chelifer, 486 
Cheliferidae, 426, 428, 449, 485, 493 

Cheliferinae, 426, 428, 485 

Cheliferini, 428, 486 

Cheliferoidea, 449 

Chernetidae, 426, 428, 449, 485 

Chernetinae, +28, +50, 455, 485 

Chitra, 444 
Chthoniidae, 428, 429, 431 
Chthoniinae, 428, 431 

Chthoniini, 428, 431, 443 

Chthonius, 432, 433 
chyzeri, Lamprochernes, 453 

coecus, Chelifer, 460 
communis, Pseudozaona, 471 

confusum, Microbisium, 415, 418, 428, 445, 446 
copiosus, Dactylochelifer, 415, 418, 428, 491 

corticis, Chelanops, 468, +94, 485 
corticis, Chelanops (?), 418, 428 

corticis, Genus ?, 455, 484 

crassopalpus, Acuminochernes, 415, 418, 428, 
477, 478 

crassopalpus, Hesperochernes, 476, 477 

crosbyi, Apochthonius, 434, 436 
crosbyi, Heterochthonius, 434, 436 
cyrneus, Chernes, 464 

Names that are synonyms, or of changed generic 

D 

Dactylochelifer, +86, 491 

Dactylocheliferini, 428, 491 
Dendrochernes, 455, 464 

dentatus, Chelanops, 478 

dentatus, Chelifer cancroides, 486, 487 

dentatus, Chernes, 448, 478 
dentatus, Mirochernes, 415, 418, 428, 478 

Dinocheirus, +56, 471, 474 

Diplosphyronida, 413, 426, 428, 443 
distinctus, Illinichernes, 418, 428, 481 

dorsalis, Dinocheirus, 474 

E 

ellipticus, Lamprochernes, 450 

elongatus, Paratemnus, 485 

Ephippiochthonius, 433 
erosidens, Mundochthonius, 436 

ewingi, Reginachernes, +18, 428, +65, 466, 467 

F 

Feaelloidea, 449 

Garypidae, 477 
Garypoidea, 446 

Garypus, 415, 447, 449 

gigas, Microcreagris, 444+ 

Graminella, 188, 263 
granulata, Larca, +16, 418, 428, 447 

granulatus, Garypus, 447 
grossus, Lamprochernes, 450 

H 

Hesperochernes, 455, 465, 476, 481 

Heterochthonius, 432, 434 

Heterosphyronida, 413, 426, 428, 429 

Hyarinus, 444 

Ideoroncidae, 443, 444 
Ideobisiinae, 444 
Idiochelifer, 486, 487 
Illinichernes, 455, 481 
intermedius, Apochthonius, 434 

ischnocheles, Chelifer, 433 
ischnocheles, Chthonius, 418, 428, 432, 433 
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L 

Lamprochernes, 450 
Lamprochernetinae, 428, 450 

Larca, 447 
latreillei, Chelifer, 491 

latus, Garypus, 447 
laurae, Hesperochernes, 476 

longidactylus, Hysterochelifer, 488 

longipalpus, Chthonius, 433 
Lustrochernes, 450 

lymphatus, Reginachernes, 418, 428, 465, 467, 

468 

M 

maculatus, Chthonius tetrachelatus var., 433 

Menthidae, 447 
Menthus, 447 
Microbisium, 415, 444 
Microcreagris, 444 

minor, Lamprochernes, 418, 428, 450, 453 

mirabilis, Pseudozaona, 471 
Mirochernes, 455, 456, 478 

moestus, Apochthonius, 415, 418, 428, 434 

moestus, Chthonius, 434 

Monosphyronida, 413, 415, 426, 428, 429, 449 

morosus, Chelanops, 466 

morosus, Dendrochernes, 464, 466 

multispinosus, Heterochthonius, 415, 418, 428, 

434, 436 

Mundochthonius, 432, 436 
muricatus, Chelifer, 486, 487, 488 
muscorum, Obisium, 444 

N 

Neobisiidae, 428, 443, 444 
Neobisiidea, 417 
Neobisiinae, 428, 444 
Neobisium, 444 
nigripalpus, Chelifer, 488 
nigripalpus, Chelifer cancroides var., 487, 488 
nigripalpus, Idiochelifer, 415, 418, 428, 487, 488 

nodosus, Chelifer, 450 
nodosus, Lamprochernes, 453 

oO 

oblongus, Chelanops, 450 

oblongus, Chelifer, 450 
oblongus, Lamprochernes, 415, 418, 428, 450, 

453 

occidentalis, Apochthonius, 434 

Olpiidae, 447 
orthodactylum, Obisium, 432 
ozarkensis, Microcreagris, 444 

P 

packardi, Blothrus, 443 

packardi, Chthonius, 443 

packardi, Genus ?, 432, 443 
Paisochelifer, 486, 489 
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pallidus, Chelanops, 456, 472 
pallidus, Chernes, 456, 472 
pallidus, Dinocheirus, 415, 418, 428, 472 
pallidus, Hesperochernes, 472 
Parachernes, 455, 456 
parvulum, Microbisium, 445 
parvus, Pselaphochernes, 415, 418, 428, 461 
pennsylvanicus, Chthonius, 433 
Pensylvanicus, Chthonius, 433 
Pselaphochernes, 455, 461 
Pseudogarypidae, 449 
Pseudogarypus, 449 
Pseudozaona, 455, 471 

pulchellus, Parachernes, 456 

R 

Reginachernes, 456, 465 
ronnaii, Parachernes, 456 
rossi, Mundochthonius, 416, 418, 428, 436, 437 — 

S 

sanborni, Chelanops, 456, 466 
sanborni, Hesperochernes, 466 
sandersoni, Mundochthonius, 415, 418, 428, © 

437, 440 
scorpioides, Chelifer, 461 
scorpioides, Pselaphochernes, 461 
solus, Dinocheirus, 418, 428, 474 
spinosa, Verrucaditha, 415, 418, 428, 429, 430 
spinosus, Chthonius, 429 
squarrosus, Parachernes, 415, 418, 428, 456, 

472 

Sternophoridae, 449 
Sternophorus, 449 
Syarinidae, 443, 444 
Syarinus, 444 

T 

tenoch, Dinocheirus, 471 
tenuis, Neobisium carolinensis var., 444 
tetrachelatus, Chthonius, 415, 416, 418, 428, 

433 
tetrachelatus, Scorpio, 433 
Tridenchthoniidae, 417, 428, 429 
Tridenchthoniinae, 428, 429 

U 

unicolor, Hesperochernes, 476 
uniformis, Pseudozaona, 471 

Vv 

Verrucaditha, 429 
Verrucadithini, 428, 429 
virginica, Chelanops, 456 
virginicus, Parachernes, 456 

WwW 

Withiinae, 485 
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The following index covers Article 3 of Volume 24 of the ILLINOIs NATURAL HisToRY SURVEY 

BuLteTiIn. An index of Article 1, The Mosquitoes of Illinois (Diptera, Culicidae), by Herbert 

H. Ross, begins on page 95 of this volume. An index of Article 2, The Leafhoppers, or Cica- 
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volume. An index of Article 4, The Pseudoscorpions of Illinois, by C. Clayton Hoff, begins on 

page 497 of this volume. 

A 

Algae, 386, 391, 410, 411 

Anacharis canadensis, 407 

Annuli (annual rings), 388, 390, 393-5, 411 

close spacing of, 395, 411 

false, 393-5, 411 

overlapping, 395 

skipped, 395, 411 

Anodontia grandis, 384 

Aphanizomenon flos-aquae, 386, 411; see also 

Algae 

Aquatic beetle larvae, 399, 407 

Dytiscidae, 407 

Dytiscus, 407 

Haliplidae, 407 

Haliplus, 407 

Peltodytes, 407 

Hydrophilidae, 407 

Berosus, 407 

Enochrus, 407 

Caddis worms 

Molanna, 407 

Occetis inconspicua, 407 

Orthotrichia, 407 

Oxyethira, 407 

Cambarus 

propinquus, 387, 407; see also Crayfish 

virilis, 387, 407; see also Crayfish 

Carp, 377 

Chelydra serpentina, 387; see also Turtles 

Chrysemys picta 

Turtles 

Circuli, 393, 394 

Cladocera, 399, 410 

Clams, 384 

Crappies, 377 

Crayfish; see also Cambarus 

in Fork Lake, 387 

in stomachs of bass, 399, 403 

marginata, 387; 

Aquatic insects; see references to aquatic insect 

groups D 
Aquatic vegetation; see references to plant 

Species 

Back swimmers, 399 

Bass; see Largemouth bass 

Black bullheads, 377 

“Bloom” of algae, 386, 391, 392 

Bluegills, 377-412 

condition and growth, 391-3, 411, 412 

food analysis, 398-407, 411 

growth rates, 387-91, 411, 412 

histological study, 397, 398, 411 

Index of Condition, 391-3 

scale analysis, 393-5, 411 

sexual cycle, 397, 398, 411 

spawning and young fish, 395-7 

Buffalo, redmouth, 377 

Bullfrogs, 387; see :lso Rana catesheiana 

Bullheads, 377 

Damselflies, 399, 403, 407 

Enallagma, 407 

Die-off of plants, 386, 390, 391, 411 

Diptera larvae, 399, 403, 411 

Ceratopogonidae (biting midges) 

Bezzia, 403 

Palpomyia, 403 

Probezzia, 403 

Chaoboridae 

Chaoborus, 403 

Chironomidae (midges) 

Chironomos, 403 

Tanypus, 403 

Culicidae (mosquitoes) 

Culex, 403 

Simuliidae (black flies) 

Simulium, 403 

Stratiomyidae (soldier flies) 

Odontomyia, 403 

Stratiomys, 403 

[ 499 ] 



500 

Dragonflies, 399, 403, 407 

Epicordulia, 407 

E 

Entomostraca, 386, 399, 403, 407, 410, 411 

Ceriodaphnia, 407 

Cyclops, 407 

Cypris, 407 
Daphnia, 399, 403, 407 

Diaptomus, 407 

F 

Fork Lake, 377-412 

condition and growth of fish, 391-3, 411 

cropping procedure, 378-81, 411 

by use of hook and line, 377, 378, 380, 381, 

411 

by use of seines, 377, 380, 381 

by use of wing nets, 377, 378-81, 387, 407, 

411 

dam failure, 382-5, 411 

fish yield, 381, 382, 411 
foods of bass and bluegills, 390-407, 411, 412 

growth rates, 387-91, 411, 412 

open water areas, 386, 387 

pond habitat, 385-7, 411 

scale analysis of fish, 393-5, 411 

sexual cycle of fish, 397, 398 

spawning and young fish, 395-7, 411 

vegetation vs. fish yield, 387, 411 

H 

Hairworms 

Gordius, 407 

Hemiptera 

Corixa, 407 

Notonecta, 407 

Homewood Lake, 377, 388 

I 

Illinois River, 379 

Illinois State Department of Conservation, 

378, 381 

L 

Lake Glendale, 397, 398 

Largemouth bass, 377-412 

condition and growth, 391-3, 411 

food analysis, 398-407, 411 

growth rates, 387-91, 411 

histological study, 397, 398, 411 

Index of Condition, 391-3 

scale analysis, 393-5, 411 

sexual cycle, 397, 398, 411 

spawning and young fish, 395-7, 411 
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Leopard frogs, 403, 407 

Lepomis macrochirus, 377; see also Bluegills 

M 

Mayfly nymphs, 403 

Micropterus salmoides, 377; see also Large- 

mouth bass 

Midges, 399; see also Diptera larvae 

Mollusks; see also Snails 

Musculium, 407 

planorbis type snails, 407 

Physa, 407 

Mount Zion, Illinois, 377, 380, 411 

N 

Naiad, 387 

Najas guadalupensis, 387 

O 

Oxygen, 410 

P 

Pondweed, 386, 411; see also Potamogeton and 

Potamogeton 

Potamogeton, 386, 391, 396, 410, 411; see also 

Potamogeton, below 

Potamogcton; see also Potamogeton, above 

foliosus, 386, 387, 399, 407, 411 
nodosus, 386 

R 

Rana 

catesbeiana, 384, 387, 407 

pipiens, 407; see also Leopard frogs 

Ridge Lake, 397, 398 

Ss 

Snails, 399, 403, 407, 411 
Spirogyra, 381, 396 

T 

Tadpoles, 387, 403, 407 

Terrestrial invertebrates, 407 

Turtles 

snapping, 387 

painted, 387 

Water boatmen, 399 

Water striders 

Gerris, 407 
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EMENDATIONS 

Page 31, column 1, line 1. For tetrachoride substitute tetrachloride. 

Page 124, column 2, line 5. For jaimaicensis substitute jamaicensis. 

Page 238, column 1, line 7. For smaller sudstitute larger. 

Page 261, column 2, line 28. Add of all individuals following rings. 
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h insecticides is quickly accomplished with the 

d stacked, with a treated panel on each cage; 

hdrawn to allow flies in the cage to have direct 

Exposure of flies to surfaces treated wit 

cages shown here. The cages are inverted an 

then the sliding metal panel in each cage is wit 

contact with the treated panel. 



Characteristics of 

RESIDUAL INSECTICIDES 

Toxic to the House Fly 

OR centuries the house fly, Musca 
domestica Linnaeus, has been an 

annoying, disease-carrying menace 
to man and other animals. Spillman & 
Haushalter (1887) demonstrated the 
house fly to be a possible vector of Bacillus 
tuberculosis. Nuttal (1899) showed that 
Spirillum cholerae and staphylococci could 
be transmitted by house flies. Esten & 
Mason (1908) determined by counts that 
on an average a house fly carried 1,250,000 
pathogenic organisms on its exterior sur- 
face. In a publication upon the typhoid 
or house fly, Felt (1909) estimated the 
indirect losses to our vital assets incurred 
by typhoid at 350 million dollars annually. 
Also, he suggested that house flies can 
spread plague, trachoma, and septicemic 
diseases. Howard (1909) wrote that the 
annual cost of screening against house flies 
in the United States is over 10 million 
dollars. Later, Herms (1911) stated that 
the public pays over 2 million dollars for 
fly traps, sticky fly paper, poisons, and 
sprays each year. Pipkin (1942) proved 
that Musca domestica can carry Enda- 
moeba histolytica on its external surface 
and in its digestive system long enough to 
effect transmission. The evidence pre- 
sented above, along with the list in Met- 
calf & Flint (1939) of 20 disease patho- 
gens carried by flies, is more than sufficient 
reason to brand the house fly as potentially 
the animal most dangerous to human be- 
ings within the borders of the United 
States. 

Although the house fly is important as 
an annoyance and as a vector of disease, 
it causes no direct injury to man or other 
animals. It is not equipped to bite or sting 
Or in itself to cause disease by any of its 
life stages. 

Wat ES. sINi> Bb Riv). Gk 

Pathogenic organisms may be carried on 
the surface of the fly’s body, adhering to the 
numerous hairs, sticky pulvilli, wings, and 
mouthparts, or they may be carried in the 
alimentary canal to be spread by defecation 
or regurgitation. The filthy feeding and 
breeding habits of flies make inevitable the 
mechanical transmission of disease by these 
insects. 

In Illinois, the house fly usually winters 
in the pupal or larval stage; a few adults 
live through the winter in protected places. 
The female fly deposits 2 to 21 batches 
of 100 to 150 eggs in manure or any other 
suitable decomposing organic matter. The 
whole life cycle through egg, larva, pupa 
to adult may be completed in 6 to 20 days. 
In Illinois there are usually 10 to 12 gener- 
ations of house flies each summer. These 
facts account for the enormous build-up 
of flies that usually occurs during August 
or September in the temperate zone. 

INSECTICIDES USED 

The five chemicals described below are 
the principal insecticides used in the study 
reported here. 
DDT (designation derived from the 

generic name dichloro-diphenyl-trichloro- 
ethane) was first synthesized by Zeidler 
(1874). Chemically this material is 
known as 2,2’ bis (parachlorophenyl) 
1,1,1-trichloroethane. The technical grade 
that was used in the experiments reported 
here consisted of a mixture of para, para’; 
para, ortho; and ortho, ortho’ isomers. 

Pure DDT may be described as an odor- 
less, stable, crystalline solid that is soluble 
im most organic solvents and insoluble in 
water. The first United States patent on 
it was granted to Paul Miller in 1943 

ee 
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for the Geigy Company Inc., of New 
York, N. Y. Although Wiesmann (1943) 
first described its usefulness as a residual 
insecticide for the control of house flies, 
Annand (1944) suggests that it was tested 
by Miller on house flies in 1940. 

Rhothane D-3, or 2,2’ bis (parachloro- 
phenyl) 1,1-dichloroethane, a material 
closely related to DDT, was found by 
Miller and others to be of less promise 
as an insecticide than DDT. However, 
the Rohm & Haas Company was con- 
vinced it possessed some valuable insecti- 
cidal properties and consequently obtained 
a patent for its manufacture. Rhothane 
D-3 (also known as TDE, DDD, and 
D3) is soluble in the same solvents as 
DDT;; it has a higher vapor pressure and 
a lower melting point than DDT. 

Chlordan or 1,2,4,5,6,7,8,8-octachloro- 
4 ,7-methano-3a,4,7,7 a-tetrahydroindane 
was first synthesized by Dr. Julius Hyman 
and first discussed as an insecticide by 
Kearns, Ingle, & Metcalf (1945), who 
showed that when tested in a Peet-Grady 
chamber chlordan was three to four times 
as toxic to flies as DDT. In the highly 

-refined state chlordan is a light yellow, 
viscous, nearly odorless liquid that is solu- 
ble in aliphatic, aromatic, and chlorin- 
ated hydrocarbons. It is infinitely soluble 
in kerosene, deobase, and no. 9 oil. Such 
solubility is not true of DDT, Rhothane 
D-3, or hexachlorocyclohexane, mentioned 
below. Chlordan has a specific gravity of 
1.61 and weighs about 13.5 pounds per 
gallon. 

The chemical 1,2,3,4,5,6-hexachlorocy- 
clohexane was described by Slade (1945) 
as an insecticide with outstanding proper- 
ties. According to Slade, Michael Faraday 
in 1825 first described the synthesis of hexa- 
chlorocyclohexane (referred to by Slade 
as Gammexane or 666) by the reaction 
of chlorine with benzene in the presence 
of sunlight. In 1943, Slade found the 
gamma isomer to be the toxic principle 
in the crude hexachlorocyclohexane. Usu- 
ally the technical material has 10 to 12 
per cent by weight of the gamma isomer. 
Pure gamma _ hexachlorocyclohexane has 
a faint musty odor, is a colorless crystal- 
line material melting at 112.5 degrees C., 
and is soluble in most organic solvents. 

Toxaphene, a technical chlorinated 

camphene with an approximate empirical 
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formula C,,H,,Cl,, is a soft, waxy, light 
yellow material that melts at 65 to 90 
degrees C. and has a density of 1.6. It i 
readily soluble in most organic solvents 
and insoluble in water. Toxaphene, for- 
merly known as Hercules Synthetic 3956, 
is produced by the Hercules Powder Com- 
pany of Wilmington, Delaware. Stearns 
(1947) indicates that Towxaphene has 
some promise as a household insecticide. 

In addition to the insecticides described 
above are several on which preliminary 
studies were made. : 

PURPOSE OF STUDY 

The purpose of this study was to obtain 
pertinent information about the residual 
insecticidal value of chlorinated hydrocar- 
bons applied to various surfaces that had 
been exposed to different field conditions. 
The investigations conducted in 1943 at 
Orlando, Florida, by Lindquist et al. 
(1944) showed DDT to possess a high 
degree of residual toxicity to the house 
fly. They also showed a difference in tox- 
icity of DDT when applied to painted and 
to unpainted wood. The need for the 
study reported here became apparent to the 
author when certain of his field applica- 
tions of residual toxicants failed to effect 
adequate insect control. The results of 
this study, it is hoped, may serve as a 
guide to persons who are seeking to control 
insects through applications of residual 
insecticides and who are concerned with 
residues on plants. 

ACKNOWLEDGMENTS 

The writer wishes to express his sincere” 
appreciation to Dr. C. W. Kearns, De- 
partment of Entomology, University of 
Illinois, and to Dr. G. C. Decker, Head 
of the Section of Economic Entomology 
of the Illinois Natural History Survey, 
for suggestions and advice as to the course” 
of the investigation, part of which was 
reported in a thesis presented in partial 
fulfillment of the requirements for the 
degree of Master of Arts in Entomology 
in the Graduate School of the University — 
of Illinois, 1947. He is grateful to Dr, 
Kearns, Dr. William P. Hayes, Head ofl 
the Department of Entomology, Univer-— 
sity of Illinois, and Dr. C. J. Weinman 

i 



July, 1949 Bruce: Resmpuav INsecticipEs Toxic TO THE House FLy 

Fig. 1—Exposure cage used in the experiments. As shown here, the cage is inverted, and 
the sliding panel is partly withdrawn. 

Entomologist of the Illinois Natural His- 
tory Survey, for constructive criticism of 
the manuscript. 

TESTING PROCEDURE 

A versatile flat exposure cage, fig. 1, 
was designed by the writer for use in the 
field, fig. 2, and for laboratory tests de- 
scribed below. The method of exposing 
cut film that photographers employ sug- 
gested its design. Made of a three-fourths 
inch white pine frame 81/4 inches square 
by 134 inches deep, the cage is covered on 
one side by 16-mesh screen wire and fitted 
on the other side with a sliding panel of 
manila paper or sheet metal. It has an 
interior space of about 75 cubic inches. 
More than 300 cages of this design were 
required for the tests. 

All house flies used in the tests were 
reared according to the accepted Peet- 
Grady method (Anonymous 1946). About 

in each exposure cage via the sliding panel, 
fig. 1. Flies were supplied with food, a 
mixture of milk and water, by means of a 
small shell vial fitted with a piece of 
cheesecloth. A shell vial was inverted up- 

on the screen top of each cage, permitting 
the adult flies to feed by contact, fig. 3. 
In each test of an insecticide, adult flies 
were exposed to a treated surface on their 
second day of oviposition, and on the fol- 
lowing day the mortality counts were 
made. 

‘The exposure process was simple. First 
the cage was placed on a clean, flat board 
and then the sliding panel was removed 
momentarily to allow the empty pupal 
cases and other debris to fall out. With 
the panel replaced, the cage was moved 
and secured to the treated surface. The 
sliding panel was then removed to allow 
the flies to have direct contact with the 
treated surface for the desired exposure 
period. Obviously because of the house 
flies’ habit of seeking the ceiling as a rest- 
ing place when illumination is reduced, 
preliminary tests under average laboratory 
lighting indicated that best replication was 
obtained by inverting the cages (screen 
side down) during the exposure, frontis- 
piece. However, in bright light and at 
temperatures between 80 and 90 degrees 
F. there was little difference between re- 
sults from the upright and the inverted 
position during exposure. 



The treatment of the selected surfaces 
was simple and yet apparently reliable. 
In the early tests, the quantity of prepared 
insecticide, containing 1 per cent of the 
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ing spray tower, fig. 5. A Tattersfi 
spray apparatus was fitted with small 
openings in order to reduce the partic 
size to 2-50 microns range. Even distr 

I ee ee 

Fig. 2.—Practical method (not used in the experiments) of testing the toxicity of wall su 
faces treated with residual insecticides. The exposure cage is hooked to the treated wall, an 
the metal panel is withdrawn to give flies in the cage direct contact with the wall for a giv 
period of time. 

residual toxicant by weight, was measured 
with a pipette and spread evenly over the 
surface with the aid of a small brush, fig. 
4. Additional water or solvent was used 
to wash the residue from the brush onto 
the surface. 

In later tests the deposits were obtained 
by means of a 6-foot stainless steel settl- 

bution and good replication (less than 
per cent variation among deposits) wel 
obtained with this apparatus, fig. + 

The following are some of the commo 
formulations of the concentrates used i 
making 1 per cent sprays. Formulatior 
other than these are indicated in the di 
cussion of individual tests. c: 
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A. Emulsions: 
i: 

) 

62% chlordan + 5% Atlox 
1045-A + 33% no. 9 oil by 
volume. 
25% DDT, Toxaphene, gamma 
isomer of hexachlorocyclohexane 
or Rhothane D-3 + 70% PD 
544-C (solvent known also as 
Sovacide 544-C) + 2% emulsi- 
fier B-1956 and 3% Triton 
X-155 by weight. 

B. Water-wettable powders: 50% by 

Bruce: Resipuat INsecticipes Toxic To THE House FLY in 

weight of toxicant + 2% wetting agent 
(Triton X-100) + 48% by weight of 
Cherokee clay. 

C. Oil solutions: 1.0% by weight of 
toxicant per volume of no. 9 oil. 

After each test the cages were decon- 
taminated in a mild KOH _ solution, 
washed thoroughly in soapy water, and 
allowed to dry in the sun for about 2 days. 
The manila sliding panels were discarded 
after being used once. With this procedure 
no contamination difficulties were met. 

Fig. 3.—Method of feeding flies in exposure cage. A shell vial filled with milk and stoppered 
ith one layer of cheesecloth is inverted and placed on the screen top of the exposure cage. 
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Experiment 1: Exposure Time for 
Knockdown and Mortality.—In an ex- 
periment designed to reveal the exposure 
times necessary to give comparable mor- 
talities for the five principal materials 
tested, as well as to indicate the relative 
initial surface toxicity and speed of knock- 
down of flies, lots of 100 to 120 flies each 
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bis a 

Vol. 25, Art. 1 
i: 

haps Monro and his co-workers used sur- 
faces on which only a small amount of 
DDT was available to the flies, and in the 

first few minutes of exposure the flies 
rapidly eroded or removed the DDT ayail- 
able. In speed of knockdown, gamma 
hexachlorocyclohexane was the material 
ranking first; it was followed in order by 

and pipette ; 

were exposed to deposits of 50 mg. per 
square foot (538 mg. per square meter) of 
glass for each of three replicates. 

Table 1 clearly reveals the correlation 
between the length of exposure and the 
percentage of mortality and knockdown 
resulting from each of the five principal 
chlorinated hydrocarbons used. The sur- 
face toxicity as indicated by the exposure 
needed to effect mortality made DDT and 
gamma _ hexachlorocyclohexane appear to 
be the most toxic, with chlordan, Rhothane 
D-3, and Toxaphene following in order. 

Monro, Beaulieu, & Delisle (1947) 
reported no difference in mortality among 
lots of flies exposed for 10, 20, 30, 40, 
and 50 minutes to DDT deposits. Their 
reported results are at variance with data 
obtained from the experiment described 
here. Table 1 exhibits clearly the relation- 
ship of exposure time to mortality. Per- 

Fig. 4.—Three glass panels similar to those used in experiment. 
applied in settling spray tower; center, panel with insecticide being applied by means of bi 

right, panel with insecticide already applied by means of brush and pipette. 

Left, panel with insecti 

DDT, Rhothane D-3, chlordan, 
Toxaphene. Fifty per cent knockdown 
house flies when exposed to Towxap 
was reported by Block (19484) to req 
in some instances only 12 minutes, a pe! 
that represents a much faster knockdowr 
rate than the 4 to 6 hours for com 
knockdown reported by Beacher & Par 
(1948). Data in table 1 indicate that 

phenen is needed to give 50 per cent kni 
down and 253 minutes for 99 per 
knockdown. It was noticed in the e 
‘ment reported here that there was no 
relation between time required for kn 
down and time required for kill. 
thane D-3, which possessed much less st 
face toxicity than chlordan, actually gave 
quicker knockdown. Surface toxicity de- 
pends upon the availability of the insecti- 
cide as well as the actual toxicity. 
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Fig. 5.—Settling spray tower. Insecticide is introduced by a pipette into the atomizer at top 
ettling spray tower. A panel is placed on a sliding shelf in the bottom of tower. At 12.5 
ads air pressure, and after 3 minutes are allowed for settling, the dosage per square foot of 
1 is approximately 32.4 per cent of the quantity placed in the atomizer. 
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Table 1—Effect of exposure time on mortality of house flies and time required 
various knockdowns of flies by five chlorinated hydrocarbons when applied as suspensions 
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glass. 

pape Mc. Toxt- Per Cenr Morrariry 24 Hours Arrer 

Went CANT PER Exposure Time oF Knockpown 0 
INSECTICIDE SQuARE Zio 2 LS ae 

Foor 
5”* 115” |56"'13'45"17.5’t) 15’ | 60’ | 2407 110%|50% 

50% DDT 50 mg. 5.2\57.2/81.2} 96.3) 99.3) 97.8} 100.0) 100.0) 20 | 32 
12.4/64.5|75.4| 90.1} 100.0} 100.0) 100.0) 100.0) 29 | 35 
8.0|42.8)84.7| 87.6) 97.2) 100.0} 100.0) 100.0) 22 | 34 

Mean...........|.....-....] 8.5/54.8]80.4) 91.3) 98.8] 99.3} 100.0) 100.0) 24 | 34 

50% Chlordan “50 mg. 2.8)11.1) 47.5) 74.7) 96.5) 100.0) 100.0) 61 | 80 
— | 5.0)16.4| 53.9} 82.6) 98.9) 99.2} 100.0) 64 | 84 

3.2|12.1| 40.7| 66.0) 94.7} 100.0} 100.0) 68 | 85 

Mean...........|....-....-| — | 3.7}|13.2) 47.4] 74.4) 96.7) 99.7] 100.0) 64 | 83 

5.2% Gamma 50 mg. — |12.6|36.9| 79.7| 67.6} 84.4) 100.0} 100.0} 13 | 17 
hexachloro- — | 7.0/45.1| 52.7) 91.4! 100.0} 100.0) 100.0) 17 | 20 
cyclohexane — |19.8/35.8| 67.3} 83.7) 100.0) 100.0) 100.0) 15 | 29 

Mean...........|.......-..| — |13.1]39.3) 66.6} 80.9) 94.8) 100.0} 100.0) 15 | 22 

25% Toxaphene | 50 mg. OF \eelonG| at 31.8] 69.7} 98.2) 100) 165 
— | —} 3.8] 12.14) — 28.4; 72.5) 95.0) 120! 160 

10,2} 18.3) — 34.1) 65.3) 99.1) 117} 175 

Meéansis: cove sn |) eaten sc |=) 79s ES 31.4| 69.2! 97.4) 112) 167 

50% Rhothane 50 mg. 1.7) 2.0) — 20.0) 79.5) 100.0} 40 | 57 
D-3 —|}—/]0.0) 6.5) — 24.7) 84.1) 99.1) 40 | 55 

0.9} 3.9) — 17.8} 87.1} 100.0) 47 | 58 

Mean iyi dp see dene eee] a) =a ONO) vA: —— 20.8} 83.6) 99.7) 42 | 57 

* ” = seconds. + ’ = minutes. 

In table 1 are indicated the proper ex- 
posure periods to be used in the experi- 
ments on residual toxicities, as follows: 
DDT and gamma isomer of hexachlorocy- 
clohexane, 15 minutes; chlordan, 1 hour; 
and Rhothane D-3 and Toxaphene, 2 
hours. Exposures to deposits of 50 mg. 
toxicant per square foot for the periods 
indicated produced nearly 100 per cent 
mortality for each material. 

Experiment 2: Effect of Deposits 
on Mortality.—With what appears to be 
the best residual material (DDT) a 
study was conducted to establish if possible 
the influence of the amount of deposit on 
mortality of flies exposed 15 minutes. A 
series of glass plates were treated with a 
50 per cent DDT water-wettable powder 
in a calculated range of 0.1875 mg. to 200 
mg. (equivalent to 2,152 mg. per square 

Table 2.—Mortalities of house flies expe 
15 minutes to various DDT suspension depo 
on glass. 

Deposir as Mac. oF 

PerCent Morrauity| — 
24 Hours AFTER 

DDT per Square TREATMENE I 
Foor or Giass 4 

Repli-| Repli-| Repli-| 
cate 1 | cate 2| cate 3 

200k0 ba 100.0 
500.... 100.0 
2SiOmeee 81.6 
Popa 89.8 
6 25. 75.0 
SrlaSaer 55.3 
1.50... 25.0 
Ome 19.0 
0.375.. 0.0 
0.1875 0.0 
O20 Te 0.0 

Nore: A 50 per cent DDT water-wettable pd 
was used to secure the DDT deposits. 
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Table 3—Mortality of house flies exposed to surfaces sprayed with DDT at different 
sages and degrees of coverage. 

Ic. or DDT | Per Cascor | Per Cent Morratiry 24 Hours Arrer Exposure oF 

“ER SQUARE SurFace | Bi 7] 
f Foor SprayeD | 3 Seconds | 15 Seconds 1 Minute 4 Minutes 16 Minutes 

50 So ae ee 99.1 99.8 | 100.0 
100 25 CES) 15.0 75.8 100.0 99.7 
25 100 19.2 86.0 96.5 99.0 | 100.0 
10 00-04. * | 10.4 25.0 82.5 94.8 | 99.1 

’ | 

ster) DDT per square foot. Table 2 
ows that a rather sharp drop in mortality 
d not occur until the deposit was 6.25 mg. 
r square foot or below. In this experi- 
ent, 25 mg. of DDT per square foot was 
arly as effective as a 200 mg. deposit ; cal- 
lations were based on the 24-hour mor- 
lity resulting from a 15-minute exposure. 
here was evidence of mortality occur- 
1z from a deposit as low as 0.375 mg. 
DDT per square foot. A dosage of 50 
x. of toxicant per square foot was select- 
as high enough for obtaining critical 

formation on persistence of deposits in 
cceeding tests. The writer felt that for 
tical residual studies excessive deposits 
ght obscure differences in persistence. 

Experiment 3: Relationship Be- 
‘een Coverage and Deposit.—Deen- 
» water-wettable powder mixtures at 
rious dosages were sprayed in a settling 
ray tower upon glass plates in such a 
ly as to obtain various degrees of cover- 
e, as indicated in table 3. A 25 mg. 
r square foot deposit over 100 per cent 
the surface was much more effective 

un a 100 mg. per square foot deposit 
er only 25 per cent of the surface. A 
posit of 100 mg. of DDT on 25 per 
it of the surface was no more effective 
in a 10 mg. deposit over the entire sur- 

(about 0.4 as much actual DDT). 
sults show the greater importance of 
yerage and the lesser importance of dos- 
2 in effecting fly mortality. 
No critical comparisons can be made 
‘ween data obtained in this experiment 
d data on coverage obtained by Turner 
Woodruff (1948), as in the Turner & 
oodruff report comparable specific in- 
mation is lacking on techniques of 
dy, dosages, exposure times, numbers 
flies used, and effect of flies on deposits. 

Table 4.—Mortality of house flies exposed 
to surfaces sprayed for different degrees of 
covarsee with 50 mg. DDT deposits per square 
oot. 

| 
Per Cent Morracity Per Cent oF SurFACE 
24 Hours Arrer 4- 

SPRAYED | Minute Exposure 

10 12.5 
20 64.0 
30 | Spa 
40 99.0 
50 99.6 

100 100.0 

Experiment 4: Coverage of Sur- 
face and Fly Mortality—As indicated 
in table 4, six panels were sprayed, with 
10, 20, 30, 40, 50, and 100 per cent, re- 
spectively, of their surfaces covered with 
50 mg. of DDT per square foot in the 
form of a water mixture of Deenate water- 
wettable powder. 

On panels on which less than 30 per 
cent of the surface was treated, fly mor- 
tality resulting from a 4-minute exposure 
was low. Probably the fly does not have 
sufficient time to pick up a lethal dose of 
DDT ina 4-minute period of contact with 
a surface less than 30 per cent of which is 
treated. 

Table 4 shows, in the random distribu- 
tion of flies within a confined space, the 
desirability of extensive treatment, or as 
nearly complete a coverage as possible. 

Table 3 indicates that a given amount 
of material is most effective when dis- 
tributed over the whole surface. There- 
fore, in practical application, if a certain 
amount of material is to be used upon 
premises, it is advisable to cover all sur- 
faces rather than to employ spot treat- 
ments, provided, however, that such an 
entire-coverage treatment does not con- 
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Table 5.—Mortality of house flies exposed to surfaces sprayed with DDT distributed 
heterogeneously and also homogeneously. ‘ . 

—J 

Per Cent Morrauiry 24— 
F i Me. DDT per AVERAGE Mc. Hours Arrer Exposure OF 
ORMULATION Shuann' Roda DDT PER SuRFACE 

Square Foor ; 
15 Seconds | 4 Minutes © 

No. 9 oil solution.......... 20-200 110 Wood 96.0 100.00 
No. 9 oil solution.......... 110 110 Wood 93.2 100.00 
No. 9 oil solution.......... 50 50 Wood 87.0 99.08 
Deenate water-wettable 
DDT powder in water... . 25-75 50 Glass 89.6 99) 10am 

Deenate water-wettable . 
DDT powder in water... . 50 50 Glass 88.1 99.40 

taminate food or otherwise present a health 
hazard. 

Experiment 5: Effect of Hetero- 
geneous Deposits Upon Flies.—The 
effect upon flies of uneven deposits of in- 
secticides was determined through a series 
of tests in which materials were sprayed 
on surfaces in alternating bands of heavy” 
and light deposits. DDT’, 3.2 per cent, in 
no. 9 oil was sprayed in 10 alternating 
bands of 20 and 200 mg. per square foot 
upon a wood surface, and the resulting 
mortality in flies exposed to this surface 
was compared with resulting mortalities in 

flies exposed to one 110 mg. and one 50 mg, 
treatment. There was, of course, a certain 
amount of run-together of the bands (esti- 
mated at about 25 per cent) so that the 
crystalline deposit appeared wavelike, or as 
a truly uneven deposit. There was no sig- 
nificant difference in fly mortality resulting 
from exposure to the 20-200 mg. deposit 
and the deposits of 110 and 50 mg. No sig- 
nificant differences in fly mortality resulted 
when Deenate water-wettable DDT was 
applied to glass in four strips of 25 and 
75 mg. per square foot and in a uniform 
deposit of 50 mg., table 5. 

The tests described above lead to the 

Table 6.—House fly knockdown and mortality resulting from 15-minute exposures to 
surfaces treated with several formulations at a dosage of 50 mg. DDT per square foot. 

Per Cent Minutes Reauirep ro | Morvarity 
DDT 1n Osrain Knockpown or | 25 Hours 
WarTER- Source or Toxicanr SURFACE AFTER A 

WETTABLE 15-Minute 
PowDeER 1% 50% 99% Exposure — 

50 0 Rohm & Haas 
50% water-wettable powder Glass 20 33 57 100.0 

25.0 Rohm & Haas 
50% water-wettable powder Glass 22 36 58 OND: 

10.0 Rohm & Haas 
50% water-wettable powder Glass 29 49 145 89.1 

5.0 Rohm & Haas 
50% water-wettable powder Glass 38 72 290 49.9 

2.0 Rohm & Haas 
| 50% water-wettable powder Glass 50 140 540 14.0 

0.5 Rohm & Haas 
50% water-wettable powder Glass 360 1,080 | 2,880 1S) 

510) Deenale 
50% water-wettable powder Glass 35 58 315 46.2 

5.0 Deenate 
50% water-wettable powder Wood 40 60 340 37.4 

5.0 Deenate 5 
25% emulsifiable concentrate | Glass 55 215 | 1,290 10.1 

5.0 Deenate 
25% emulsifiable concentrate | Wood 25 35 58 95.3 
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conclusion that perfectly uniform deposits 
may not be necessary or even advantageous 

on surfaces on which residual toxicant de- 
posits are excessive. This conclusion con- 
firms results of experiments in which there 
Was no apparent difference in mortality 
rates resulting from deposits obtained by 
spraying and those obtained by painting. 
The painted deposits were obviously not 
perfectly uniform, fig. 4. 

Experiment 6: Wall Coats Con- 
taining DDT.—When many so-called 
wall coats containing DDT appeared upon 
the market, laboratory tests were progress- 
ing upon amounts of DDT in the suspen- 
sion-type wall coats needed to produce the 
necessary lethal action. In addition, a 
means was being sought whereby a good 
wall coat might be produced. Formula- 
tions containing 0.5, 2.0, 5.0, 10.0, and 
25.0 per cent DDT were prepared from 
Rohm & Haas wettable DDT powder 
and sprayed upon glass panels at the rate 
of 50 mg. actual DDT per square foot. 
The treated panels were permitted to dry 
and age + weeks before being tested. 

The data in table 6 make it evident 
that mortality and knockdown were not 
changed until the concentration of DDT 
was reduced to 10 per cent or less. The 
writer is doubtful if any wall coat con- 
taining as little as 2 to 5 per cent DDT 
could compete in fly control with 50 per 
cent DDT water-wettable powder in field 
operations. In the 50 per cent water- 
wettable powder, approximately half of 
the surface particles are actual DDT, 
whereas in the wall coat probably 2 to 5 
of 100 surface particles are actual DDT. 

A few experiments with laboratory 
wall-coat formulations, in which 25 per 
cent DDT emulsifiable concentrate was 
reduced to 5 per cent DDT by mixture 
with Cherokee clay and used in place of the 
water-wettable powder, proved quite satis- 
factory. When this formulation was 
sprayed upon wood or other porous surfaces 
a highly toxic bleom occurred usually with- 
in a week. When applied to glass, the 
DDT “bloomed-in” and crystallized upon 
the glass beneath. Used commercially, 
such a formulation would probably not be 
sprayed upon glass or other highly polished 
surfaces and would likely surpass most 
wall coats being used in controlling flies. 

Resmpuat INseEcticipEs Toxic TO THE House FLy 11 

Block (1948a) mentions a number of 
good references to research on insecticidal 
surface coatings. Also, he offers valuable 
information about such coatings, in which 
the toxicant appears to be retained longer 
than might ordinarily be expected. Most 
of Block’s work was with coatings con- 
taining 20 per cent DDT, and his data 
are recorded in number of minutes re- 
quired to give 50 per cent knockdown. 

Experiment 7: Effect of Succes- 
sive Exposures on Persistence of 
Toxic Residue—What wearing effect 
do numerous flies have upon a deposit of 
residual insecticide? Ten cages of flies 
were exposed for successive periods of 15 
minutes each to each of the DD7T-treated 
surfaces listed in table 7, and 24-hour 
mortality data were recorded. 

Results of tests, designed to test fly 
erosion of DDT residues, indicate not only 
tenacity of deposits but also a stimulating 
seeding effect of flies when exposed to 
surfaces that are just beginning to bloom. 
On such surfaces it is evident that there 
exists a layer of blobs of supersaturated 
solvents that respond to various stimuli 
and bloom out in a dense mat of very fine 
crystals. These stimulated blooms (crys- 
tallization on the surface) are, according 
to the erosion test, very resistant to wear. 

Examining the data by solvents and sur- 
faces reveals some very interesting trends. 
PD 544-C emulsions, when applied to 
wood, form not only a good initial bloom 
but also a very dense secondary seeded 
mat of crystals, all of which resist wear. 
On glass the PD 544-C formulation main- 
tains a rather low order of tox‘city, with 
no apparent loss by fly erosion. Micro- 
scopic examination of deposits of DDT 
from the slower-drying solvents shows that 
the large crystals for the most pa*t lie flat 
upon the glass surface, figs. 6, 9, and 10. 
The position of the crystals probably ex- 
plains their low degree of toxicity and 
their long wear. A mixture of water- 
wettable powder that has been sprayed on 
glass erodes to some degree as evidenced 
by both biological and visual observations. 
Erosion of the residue is greatly retarded 
by the addition of 5 per cent bone glue 
by weight to the 50 per cent DDT water- 
wettable powder. The Deenate water- 
wettable powder appears to erode more 
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rapidly than the laboratory water-wettable 
powder formulation in which Cherokee 

clay is used as a diluent. 
The three formulations in which 

HB-40, xylene, and Velsicol AR-60 were 
solvents, and Atlox 1045-d was used as 
the emulsifier, had different degrees of 
bloom and wear. The first test period 6 
days after treatment showed considerable 
degradation of the well-crystallized DDT- 
xylene deposit; in the other two formula- 
tions, little loss of toxicity was noted from 
the first through the tenth exposure. Exam- 
ination under a microscope revealed no 
crystals present where HB-40 had been 
used and very few where Velsicol A R-60 
was employed. Five days later, when these 
same surfaces were again tested in like 
manner, the xylene treatment had eroded 
severely, that containing AR-60 had 
eroded slightly, and the HB-40 treatment 
showed no toxicity and no bloom. The 
HB-40 treatment then appeared dry, 
whereas in the first series of tests it had 
a wet appearance. A third test of only 
five series of exposures on the eighteenth 
day and examination of deposits proved 
the appearance of crystals upon the sur- 
face of the HB-40 treatment. The xylene 
treatment indicated a continued slow, in- 
conspicuous bloom, and the 4R-60 treat- 
ment a more noticeable bloom. By the time 
of the last test, on the thirtieth day, of but 
one cage of flies, the results suggested that 
the rate of bloom is directly proportional 
to the rate of volatilization of the solvent. 
Thus, in 30 days HB-40 had only begun 
to permit the crystallization of DDT; 
xylene had apparently passed its peak of 
crystallization by the fifth day, and Vel- 
sicol AR-60 by the eleventh day. Probably 
some of the DDT remains bound in the 
wood as a supersaturated or saturated 
solution in any of these solvents for peri- 
ods much longer than those indicated here. 

Further studies with xylene as a sol- 
vent, as indicated in table 7, lead to the 
belief that, if the desirable secondary 
bloom is to be obtained, the flies, or what- 
ever device is used for seeding the surface, 
should be on the surface not later than the 
second day. Thus, the period of seeding a 
xylene treatment seems somewhat limited. 
If, however, we add to the xylene emul- 
sion-concentrate about 20 per cent ethylene 
dichloride or carbon tetrachloride we find 
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that a deposit bearing DDT will react 
the stimulus on the fourth day to prod 
a plainly visible heavy white cryst 
mat of extremely small, fine crystal: 
the wood surface. Of all the see 
blooms, these and the ones produced by 
PD 544-C treatments were the heavi 
and most resistant to wear at a high 
of toxicity. Of all the formulations exe 
those made with water-wettable powde 
the 1.62 per cent DDT solution in 95° 
cent ethyl alcohol produced the most | 
and tenacious deposits on glass surfae 
when either sprayed or brushed upon’ 
surfaces. It produced the finest cryst 
deposits, and its crystallization was fl 
most rapid, fig. 8. q 

Microscopic study of all solution 
posits on glass revealed that rarely ) 
crystallization complete. Usually a 
or many minute blobs of supersatu 
solution persisted among the DDT 
tals, fig. 12. On glass and, less notic 
on wood the size of the DDT crystals 
determined by the speed of crystallizati 
which, in turn, was determined by th 
physical properties of the solvent, 
6-13; rapid crystallization produced ¢ 
tals of minute size. “This phenomenor 
especially noticeable where surface 
ments were seeded by fly activity at 
proper time and crystallization was at 6 
initiated at the innumerable sites o 
contact. Often it was noted that 4 
dirt, and scratches stimulated the for 
tion of crystals on glass, fig. 13. 

Schmitz & Goette (1948) appare 
showed the degree of penetration of D 
solutions into poplar wood. The opi 
of the present writer is that the de 
of penetration may be influenced by hi 
variable elements in the environmen 
example, under a certain set of cond 
it is possible that most of the DDT « 
be crystallized on the surface of the ¥ 
if the solvent is highly supersati 
when the surface is stimulated. 
the stimulation, much of the DD 
remain dissolved and held in the woo 
the solvent. Certain components of ¥ 
have shown a visible influence upon 
bloom; it has been observed that freque 
bloom occurs on the soft part of the W 
between the hard or resinous annual 1 
before a crystalline formation occurs 
the annual rings. On certain pieces 
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Fig. 6—DDT crystallization from PD 544-C emulsion. X40. Crystals of DDT formed 
solvents that evaporate slowly tend to be large, lie flat on the glass, and exhibit low 

icity and high resistance to erosion. 

Fig. 7—DDT crystallization from no. 9 oil on glass. X40. The large crystals are plainly 
ible to the unaided eye. 
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Fig. 8—DDT crystallization from ethyl alcohol solution on glass. X 40. The minute crystal 

not visible individually but only as dense hemispherical masses, have high toxicity and al 

resistant to erosion. 

Fis. 9.—DDT in process of crystallizing from an HB-#0 solution. X40. The very la 

crystals, which lie flat upon the glass, are characteristic of very slow crystallization. 
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4 : 

Fig. 10—DDT crystallization from a Velsicol AR-60 emulsion. X40. The crystals lying 
and forming a network on glass, have low toxicity and are resistant to erosion. 

Fig. 11—DDT crystallized from xylene emulsion on glass. 40. Network of crystals is 
ilar to that from Velsicol AR-60, but the individual crystals are smaller. 
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bd fe Bats 

Fig. 12—DDT in process of crystallizing from xylene solution on glass. X40. TT 

xylene droplets (center of picture) among the crystals are susceptible to seeding by dust or fli 

é 

Fig. 13.—DDT in process of crystallizing from xylene solution. 40. The solution on 

glass shown here was seeded by dust, and crystallization started sooner than on glass sho 

in fig. 12. 
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yod, when a bloom occurs on the soft 
rt of the wood, it does not occur 
‘the annual rings. Thus, it seems that 
netration or retention of DDT in the 
ee depends upon the physical properties 

e solvent and the particular piece of 
Sd used, in addition to environmental 
ments. 

Experiment 8: Fumigation Prop- 
ties—During the course of the studies, 
ficulty was encountered with contamina- 
n of air in the room containing the fly- 
ck cage. Investigation of this situation 
vealed that the only possible source of 
atamination was chlordan-treated sur- 
“es at the opposite end of the room. Pre- 
linary tests indicated that Toxaphene, 
wothane D-3, and DDT did not act as 
migants to any noticeable extent; on the 
ver hand, chlordan and gamma _ hexa- 
lorocyclohexane seemed very toxic as 
migants. 
A study was made of the fumigation 
ion of chlordan and gamma hexachloro- 
slohexane. Caged flies were placed in a 
ge battery jar (11.6 liters capacity) 
th 18 square inches of treated surface. 
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The top of the jar was sealed with a glass 
plate smeared with a glycerine-betonite 
jell. Exposure times of six groups of flies 
to the air in the jars were, respectively, 15, 
30, 60, 120, 240, and 480 minutes. The 
results of four replicates are shown in table 
8. The losses of weight from the treated 
surfaces were used to calculate the dosage 
as milligrams per 1,000 cubic feet or 
28.365 cubic meters. One mg. per 1,000 
cubic feet is equivalent to 0.0353 mg. per 
cubic meter. It was difficult to believe 
that the calculated dosages actually existed 
as a vapor, but rather existed as condensa- 
tions or adsorptions over the entire inside 
surface of each jar. It seemed conceivable 
that there was a transfer of the toxicant 
to the lipoid material in the insect’s body 
and consequently that a lethal concentra- 
tion of the toxicants accumulated. These 
data indicate the high order of toxicity 
to house flies of vapors that were given 
off from chlordan and hexachlorocyclo- 
hexane. Chlordan and_hexachlorocyclo- 
hexane were compared with HCN, one 
of the most toxic fumigants, and found to 
be approximately 62 and 206 times as 
toxic, respectively. Fly fumigation data 

Table 8.—Mortality of house flies 24 hours after exposures of various periods to vapors 
chlordan and hexachlorocyclohexane residues. 

Per Centr Morvatiry 24 Hours Arrer Exposure or 

Toxtcanr 5 ed 

15 7* S07 60’ 120’ 240 ’ 480 ’ 

lordan. 2.6 30.0 BRM i enGpes 20)Rae | eeOgnad 
lordan. 1.0 4.9 24.5 91.8 99.2 | 100.0 
lordan. 1.9 20.9 63.7 83.2 | 100.0 | 100.0 
lordan. 09 Sind gs a 81.4 | 97.0 | 100.0 
aie... 1.6 [535 *|) 42:8 81.2 94.8 99.5 

| 
erage Beseecs ened as mg. per 1000 , 
ubic feet. ne : 151 3.04 6.07 | 12.14] 24.28] 48.56 

mma isomer of hexachlorocyclohexane.. 10 14.8 25.6 | 64.0 99.1 100.0 
ne as above. - eet Ro ss 19 Ts 651 25.0 |) 71.4 95.2 | 100.0 
2 a TOS 1427 BORIS 0 99.1 | 100.0 
a 00 4.1 20.0 54.1 88.2 99.2 
i | 1.0 9.9 28.2 66.1 95.4 99.8 

erage eo ciated as mg. seer! 1000 | | 
ubic feet. . POe52s1 es 1.06)|) 2.014) 4:99) 8.44.) 16588 

| 

a 0.0 
- 11 
Bek... 0.0 
eck... ae) 
an... 0.75 

= § minutes. 
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by Eddy (1929) were used in the calcula- 
tions. The use of chlordan or hexachloro- 
cyclohexane as residual fumigants within 
confined spaces is suggested by results of 
this experiment. 
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Experiments 9 and 10: Testing 
Periods.—To limit the reduction of sur- 
face toxicity by fly erosion, the number of 
test periods in these experiments was hel 
to a minimum. 

Table 9.—Mortality of house flies 24 hours after exposure to various treated surfaces. 
subjected to several combinations of environmental elements. Surfaces were tested 2, 22, and 
182 days after treatment with commercial emulsions of residual insecticides. 

Mean Per Cent Morratity tn THREE 
REPLICATES i 

Toxicant Exposure SuRFACE SS 

2 Days After | 22 Days After |182 Days After: 
Treatment Treatment Treatment — 

DDT South outside...| Wood........ 99.70 11.90 0.00 7 
North outside...| Wood........ 99.43 31.07 0.00 
North sheltered.| Wood........ 99.07 46.53 8.07 
Inside. . Ten |aWoodie osteec 100.00 100.00 88.83 
South outside. ..| Glass)... >. 46.23 100.00 3.83 
North outside...} Glass. ......- 43.23 99.40 10.83 
North: sheltered: |’ Glass: .. 0... 42.83 56.97 19.53 
Inside. . -..| Glass... 45.33 35.63 PA Nes Wi 
South outside. ..| Painted wood* 0.33 2.33 — 
Inside. . eS Painted wood* 0.63 19.93 0.00 
South outside. Es| "Cellet aaa 97.80 9.90 _ 
Inside! = 3 -i. n= | Gellutex. <2. 96 67 97.27 36.30 
South outside...) Brick. : 74.97 6.33 
Inside..........| Brick. 71.87 38.33 11.87 
Southiontside’s nGoncreres* 2h 0.97 0.00 — 
Inside..........| Concrete... .. 1.30 0.80 0.00 
South outside. ..| Whitewash. . . 2.30 4.07 —_ 
Inside..........| Whitewash... 1.57 5.06 0.00 
South outside...| Galvanized... 57.73 8.47 — 
Inside..........-| Galvanized. . . 38.80 26.57 67.43 

Chlordan South outside...| Wood........ 98.37 14.27 0.00 
North outside...| Wood........ 98.17 7.93 0.00 
North sheltered.| Wood........ 98.93 16.30 0.00 
Inside. . S VVood sas 98.77 14.17 0.00 
South outside. . Glassec< tes 98.97 15.93 0.00 
North outside...| Glass........ 99.10 22.70 0.37 
North sheltered. | Glass........ 99.43 10.80 0.30 
Inside. . ...| Glass. . 97.33 43.30 0.00 
South autsde ..| Painted wood* 69.13 2,92 i 
Pnside.).../225:- Painted wood* 68.30 3.93 0.60 
South outside. ..| Cellutex...... 85.97 7.10 — 
insides Celluter =o 88.70 17.41 0.30 
South outside . | Brick........ 84.53 0.90 —_— 
Inside. . iis (ladle) ever 83.35 3.17 —_ 
Southtontdesaa nConcrers es 64.60 PIE — 
Inside. . ..| Concrete. ... 56.50 4.23 —_— 

|-South outside. ..| Whitewash. .- 67.07 3.00 — 
Inside. . .. | Whitewash. . . 76 23 29.37 — 
South outside ..| Galvanized... 94.67 25.53 —_— 
Inside. . Galvanized. . . 96.50 35.20 0.00 

Rhothane D-3 South outside...| Wood......-.. 66.33 10.43 0.00 
North outside...| Wood........ 60.07 11.37 0.00 
North sheltered. | Wood.......- 59.43 27.60 6.63 
Inside. . ie VWWoore. eee. 58.60 19.07 12.00 
South outside? s|AGlaseoy aes 58.23 13.27 0.00 
North outside...| Glass........ 70.90 16.43 0.60 
North sheltered.| Glass........ 73.57 40.40 7.60 

| Inside. . a Glasseenetee 65.43 35.70 31.03 

* Flat white wall paint containing vegetable oil vehicle. 
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; Table 9 (continued) 

— | 

MEAN Per Cent Morratity IN THREE 
REPLICATES 

; Toxicant Exposure | Surrace | == SS = 

ws | | 2 Days After | 22 Days After 182 Days After 
| | Treatment | Treatment Treatment 

Gamma isomer | South outside. .. | Wood 94.23 0.70 0.00 
. of hexachloro- | North outside...| Wood 97.17 3.63 0.33 
_ cyclohexane | North sheltered. | Wood 97.53 1.00 = 50200 
7 Inside..........| Wood 98.33 31.97 Le S7i 
? South outside. ..| Glass. . . . “|| 99.13 0.43 — 

North outside...| Glass...... 97.00 0.70 — 
j North sheltered. | Glass...... 98.66 9.23 0.27 
; | Inside... ie Glass. ... 97.87 45.93 0.90 
> South outside. . .| Painted wood* 61.70 12.33 | — 

Inside..........| Painted wood* 60.37 32533 0.00 
South outside. ..| Cellutex.... 72.63 3.60 — 

Minsidecta.e acral Gelluten=:-. SALE 10.33 = 
| South outside. ..} Brick........| 69.03 1.67 — 

Inside. ... . Sets 37 ee ea 90.67 5.20 — 
| South outside. ..| Concrete. .. 50.03 0.00 = 
| Inside. .2....-.:'.» Conerete- :. : 43.97 0.90 — 
| South outside. ..| Whitewash. . . 89.00 iets; =: 
| Inside. . ...| Whitewash. . . 86.90 9.30 | _ 
South outside. ..| Galvanized. . 99.80 11.90 3.20 

| Inside... Galvanized. . . | 99.47 0.00 0.00 

Toxaphene South outside...) Wood........ 70.33 4.43 — 
; North outside... | Wood....... . | 64.77 1.30 — 

| North sheltered.) Wood... .. | 71.60 44.67 0.00 
Inside. . Wood.... | Mats 63.90 0.93 

| South outside. ..| Glass. . .. 99.37 22.47 0.00 
| North outside...) Glass... . 98.90 6.37 0.00 
North sheltered | Glass... 98.53 62.10 3.80 
Inside? ae Glass... 98.33 84.37 Sie2y, 

Control _ — 1.17 0.67 0.63 
= es MeEy/ — _— 
= = 1.47 —_ — 
_— —_ Occ? — — 

Mean difference necessary for significance, 
0.05 level. tekaw eh 9.11 25.54 4.95 

Mean difference t necessary “for. significance, 
01 level... 22... 22... 21.11 33.66 | 6.58 

* Flat white wall paint containing vegetable oil vehicle. 

In experiment 9, only three test periods 
were used and in experiment 10 four test 
periods. If, at the end of 22 days in ex- 

periment 9, a material had lost its toxicity 
_it was considered to be of little value as a 
residual insecticide in fly control on farms. 
If it proved to be toxic at the end of 22 
days, it was considered for further testing 
at the 182-day test period. Any material 
that showed toxicity at the end of 182 days 

was regarded as very persistent and pos- 
sessed of adequate residual kill properties 
; for any practical application. 
In experiment 10, 2-, 12-, 32-, and 
152-day test periods were employed. Two- r 

4 

‘ 
L 
A 
5 
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and 12-day periods were used to obtain 
data on panels coated with materials hay- 
ing a short residual life. The 32-day 
period was used to measure materials with 
a satisfactory period of toxicity for most 
structural pest control purposes, and the 
152-day period was used to obtain infor- 
mation needed on those materials of truly 
long residual activity such as those desir- 
able for fly control on farms or those pre- 
senting a residue problem on foodstufts. 

Experiment 9: Field Persistence 
of Residues From Commercial 
Emulsions.—Five toxicants were applied 
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to eight surfaces—planed fir, glass, painted 
wood (1 month old), Cellutex (similar to 
Celotex), brick, concrete, whitewashed 
wood (1 month old), and galvanized iron 

at a rate of 50 mg. per square foot, 
table 9. Treatments on wood and glass 
were exposed to various elements of the 
weather. Three replicates of each treat- 
ment on glass and wood were placed in 
situations on the South Farm of the Uni- 
versity of Illinois so that one set was in- 
side; another was outside on the south 
side of buildings exposed to all the ele- 
ments; the third was on the north side 
of buildings; and the fourth was under a 
shelter that gave protection from sun and 
rain. The four positions may be described 
simply as the inside, the south exposure, 
the north exposure, and the sheltered. 
Surfaces other than glass and planed fir 
were placed in two positions—the south 
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outside exposure and the inside. The ob- 
jective of this experiment was to obtain 
information on the persistence of the five 
toxicants on the eight surfaces under vari- 
ous conditions. A study of table 9 will 
reveal the insecticides that were found to 
be most persistent under various condi- 
tions and also the surfaces on which in- 
secticides were retained the greatest length 
of time. 

Experiment 10: Field Persistence 
of Residues From a Standardized 
Formulation of Emulsions.—The plan 
of this experiment was essentially the same 
as that of experiment 9. The variable of 
formulation was eliminated, and better-— 
defined positions of exposure to the cli- 
matic elements were set up. ‘Treated 
panels were exposed by means of suitable 
supports, fig. 14, on top of a flat-roofed 

Fig. 14.—Securing treated panels to pipe rack for determining the effects of weathering 
upon toxicities of residues. 
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building. Some panels were secured to a 
pipe rack in north and south outside posi- 

‘tions. Others were placed on racks be- 
neath a shelter designed to keep out rain 
and sunshine. Still others were kept in the 
laboratory. The same solvent and emulsi- 
fying agent were used in all formulations. 
The emulsifiable concentrates contained 
65 per cent xylene, 10 per cent Triton 
X-100, and 25 per cent by weight of the 
toxicant. These were diluted with water 
to give an emulsion containing 1 per cent 
of the insecticide. Incorporated with this 
experiment were tests with DDT water- 
wettable powder; it was hoped that such 
a formulation would overcome some of 
the surface hazards encountered with 
emulsions. 

Experiments 9 and 10: Discussion. 
—Results of these tests are shown in 
tables 9 and 10. DDT was the outstand- 
ing residual insecticide. Rhothane D-3 
was the next most persistent material, with 
Toxaphene a good third choice. Gamma 
hexachlorocyclohexane and chlordan were 
the least persistent. Probably one of the 
greatest hazards was dust. Dust particles 
falling upon treated surfaces introduced 
a variant, not measureable. Nevertheless, 
dust presents one of the conditions fre- 
quently found under field conditions. 

Analysis of these data made it evident 
that differentiation among elements is 
dificult. Rain appeared by visual evidence 
and biological assay to be the prime ele- 
ment in the degradation of the residual 
deposits. The deposits that were exposed 
to rain were more persistent on hard im- 
pervious surfaces (glass and galvanized 
iron) than on porous surfaces (brick, fir 
wood, and Cellutex). On painted wood, 
concrete, and whitewashed wood the initial 
and residual toxicity of the insecticides to 
house flies was lower than on other sur- 
faces. The deposit from 50 per cent DDT 
water-wettable powder gave promising re- 
sults on all surfaces. At the end of 152 
days, the DDT suspension deposits were 
significantly toxic on all inside surface 
treatments except whitewashed wood. 

The emulsion containing PD 544-C and 
DDT that was used to obtain data in 
table 9 shows the typical high toxicity 
of the initial tests on wood; consider- 
able losses were incurred as a result of 
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erosion and degradation by the twenty- 
second day of the test. Those panels with 
south exposure (exposed to all the ele- 
ments) showed the greatest losses; those 

with north exposure (exposed to all ele- 
ments except sunshine) showed approxi- 
mately 20 per cent greater killing power. 
‘These losses may be accounted for by one 
or both of two possibilities: (1) direct 
sunlight or the heat produced by solar 
radiation; (2) rain driven onto the panels 
by a prevailing southwest wind. Wood 
panels sheltered from rain as well as sun 
exhibited about 15 per cent greater mor- 
tality to flies than the ones with north ex- 
posure. Wood panels placed within build- 
ings retained their toxicity beyond the 
22nd day and even to the 182nd day. The 
difference in toxicity between those wood 
panels held indoors and those in sheds 
where they were sheltered from external 
elements (sunshine and rain) might be 

assigned to one or both of two possibilities : 
wind erosion and dust accumulation found 
in the sheds. 

The second series of tests (experiment 
10) with uniform emulsions reveals no 
significant differences between those panels 
retained within the laboratory and those 
kept in a shelter constructed on top of a 
building. Both sites were relatively dust- 
free in contrast to the interior of the sheds 
used in the first test. In light of available 
information, it must be assumed that the 
real cause of degradation of the surfaces 
in the sheltered positions of the first series 
of tests (experiment 9) was dust accumula- 
tion and not wind erosion. 

The glass panels treated with DDT 
emulsions may at first appear to offer 
somewhat contradictory evidence of tox- 
icity unless the difference in solvents and 
emulsifiers used in the first and second 
series of tests is kept in mind. 

In experiment 9, with a commercial 
PD 544-C emulsion of DDT on glass, the 
deposits and the test clearly showed that 
the rain, wind, or some other element 
found in the outside positions caused the 
DDT residue, a large part of which ex- 
isted as a supersaturated solution in PD 
544-C and emulsifier, to bloom or crystal- 

lize out. A microscopic comparison of the 
residues on the panels at the time of test- 
ing on the twelfth day revealed the pres- 
ence of practically no supersaturated blobs 
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on the glass panels from the two outside 
positions in contrast to much supersatu- 
rated fluid on those inside, particularly 
those sheltered from all the elements, in- 
cluding the wind. By the 182nd day, 
however, the order of residual toxicity was 
reversed by the wear of the elements. 

In tests with uniform emulsions (ex- 
periment 10) where xylene was the solv- 
ent, seeded crystallization occurred on 

Table 10.—Mortality of house flies 24 hours after exposure to various treated surface 
subjected to several combinations of environmental elements. 
and 152 days after treatment with standard laboratory emulsions of residual insecticides. 
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glass earlier (probably as a result of th 
initial fly action) than in experiment 9 
that is, the xylene had probably slowl 
evaporated so that by the end of the firs 
test period the blobs produced were easil 
crystallized when contacted by flies. Ther 
are other possible explanations for the hig 
level of toxicity observed in the first tw 
test periods. One is that the Triton X-10 
emulsifier containing some dissolved DD 

Surfaces were tested 2, 12, 32 

Mean Per Centr Morratity In THREE 
REPLICATES 

ToxIcan' Exposure SuRFACE 
Tome : 2 Days 12 Days | 32 Days | 152 Days 

After After After After 
Treatment|Treatment|Treatment/Treatmen 

DDT South outside....| Wood......... 99.07 14 47 3.67 
North outside....| Wood......... 99.73 16 90 7 03 
North sheltered..| Wood.........| 100 00 98.33 99 07 
Inside. . alaVWoodie eerie 98.87 99.13 98 93 
South outside. . OlvGlass@2a/einsa4 96.17 78 27 6 00 
North outside....| Glass.........- 95.50 55.87 8.63 
North sheltered. .| Glass......... 91.00 97.77 9.80 
Inside. . ..| Glass. . 96.77 86.23 26.10 
South outside. . Painted wood". 8.40 6.18 0.30 
Inside. . ....| Painted wood*. 11.03 4 00 1.43 
South outside. as CELLAR an sass 95.90 12.47 3.33 
Inside. . aera AC ELLULLE SGM 93.50 99.37 61.60 
South outside. PRAM TICK ween Sete 97.00 28.10 2.97 
UHisidee opty eal IC eee canarias 98.00 100 00 74.83 
South outside....} Concrete...... 10.17 3723 — 
Inside. . ‘ye e@oncrete. saa. 7.17 QT 0 33 
South outside... ..| Whitewash. ... 13.33 2.40 a 
Inside. . .....| Whitewash... . 14.53 3.03 0.20 
South outside. ...| Galvanized.... 67.33 59.63 6.10 
Inside..: 2... 22). (Galvanized: . .: 79.70 100.00 92.70 

Chlordan South outside....| Wood......... 95.47 1.47 — 
North outside....} Wood......... 95.80 0.57 — 
North sheltered. .| Wood......... 99.50 eS, _ 
Inside. . Pepe || WVOOG se aies teat 97.67 7.63 2 00 : 
South outside. . Glass.........| 100.00 0.27 _— —_— 
North outside. . Glass.........| 100.00 1.30 — _— 
North sheltered . .| Glass........-] 100.00 88.37 5.10 = 
Inside. . ..| Glass. . 100.00 88.10 3.97 1.50 
South outside. ...| Painted wood*. 37.43 0.87 — = 
Inside.... -......] Painted wood*. 41.43 6.43 — — 
South outside....| Cel/utex....... 73.00 1.47 = 
Inside. . VniPe GEUMLED a eatin: 65.30 7.67 = _ ; 
South outside. -.| Brick ay) 2) 98.93 6.93 — —- 
Inside. . Meee Brick epee ie OA a8 0) 7.10 _ — 
South outside. eee jaConcreteen ne 55.63 1.80 — | 
Inside. . Fens el @oncreten ss ace 47.07 3.83 — —- 4 
Southioutsides a: alwihttewashmens 66.53 1.83 — — 
Inside...........] Whitewash... . 46.40 11.43 4 93 0.30 — 
South outside. ...| Galvanized.... 91.23 1.53 _— — | 
Inside...........| Galvanized. ... 93.70 26.97 0.00 1.30 — 

* Plat white wall paint containing vegetable oil vehicle. 
Norte: 

consisted of 25% by weight of toxicant + 10% Triton X-100 + 65% xylene. 
Emulsions were applied at the rate of 5 ml. of 1% toxicant per square foot. Each emulsifiable concentrate 
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Table 10 (continued) 

Mean Per Centr Morratity tn THREE 
REPLICATES 

Toxicant Exposure SuRFACE 
2 Days 12 Days | 32 Days | 152 Days 
After After After After 

Treatment] Treatment] Treatment) Treatment 
= - _— - } - — — 

jamma isomer | South outside....| Wood.... 100 00 12.47 | a3 

of hexachloro- | North outside. . Wood..... 100.00 4.90 = _ 

cyclohexane North sheltered. .| Wood......... 99.67 3.47 — — 
Inside. . Wood.........} 100.00 27.80 0.77 DAT 
South outside. . Glasseee ent 98.67 0.75 = — 
North outside. . Glass.........}| 100.00 3.83 —_ — 
North sheltered. .| Glass. . . 100.00 Lie83 0 00 
Inside. . one Golass® 99.67 99.70 2.07 1.50 
South outside... .| Painted wood*. 68.07 8.60 3.30 = 
Inside. . i Painted wood*. 65.10 28.60 3.90 = 
South outside. ...| Celluiex. 92.80 26.17 Dims) 
Inside. . Sorbo NOLL as 87.37 TAM 1.13 — 
South outside. .. .| Brick. 100.00 10.40 — = 
Inside. . Penick: 99.40 Tes: = — 
South outside. .. . Concrete... ... 67.77 3.10 o — 
Inside. . erat h.'| eoncrete: v,,. 5 65.40 1.40 = = 
South outside. ...| Whitewash... .. 85.43 3.07 -- — 
Inside. . San Whitewash... . 74.37 19.17 a — 
South outside. . Galvanized... . 48.80 TEGY a — 
Inside...........| Galvanized... . 43.23 3.83 -- — 

thothane D-3 South outside. ...| Wood......... 32.60 6.77 — — 
North outside....| Wood......... 37.97 0.97 —— = 
North sheltered. .| Wood......... 34.57 Daly) 
Inside. . Woodies. ...4 36.27 17.47 20.43 1373 
South outside. . Glass i 87.67 99.73 9.50 
North outside....| Glass......... 84.93 99.43 24.47 — 
North sheltered . aa[GlaSSio, anys tar 80.40 94.97 10.57 — 
Inside. . Pn lasseeeion steo 85.97 90.87 29.97 25.00 

Poxaphene South outside....| Wood......... 51.30 AU —- _ 
North outside....| Wood......... 42.40 3.67 — — 
North sheltered. .| Wood......... 44.40 1.00 — = 
Inside. . BW WWOOd vce tele 46.37 GOn® 6.13 0.63 
South outside. . Glass.........| 100500 0.63 — — 
North outside... .| Glass.........} 100.00 1.70 — — 
North sheltered. .| Glass.........| 100.00 100.00 74 70 — 
Inside. . a eG lassccat ces 99.73 99.77 91 57 82.97 

DT as from a | South outside....| Whitewash....} 100.00 14.07 0 60 = 
50% water- Inside...........| Whitewash....| 100.00 99.67 55 4 14 90 
wettable South outside. ...| Painted wood*.|} 100.00 6.80 6.83 _ 
powder Inside...........| Painted wood*.| 100.00 7.97 5.83 0.57 

South outside. ...| Galvanized....| 100.00 95.87 1.43 — 
Inside...........| Galvanized....| 100.00 100.00 95.80 89.20 
South outside....| Wood......... 94.80 9.33 4.97 — 
AnSidecersactbarcieche|s VuOOGsara.deon 5 95.97 93.03 91.00 58.70 

Sontrol -- - ia 0.80 0.70 0.00 
—s —— 1.00 0.57 0.67 0.30 

Mean difference necessary for significance, 0.05 level. . 13.10 6.30 25.47 8.82 
Mean difference necessary for significance, 0.01 level. . 17.29 8.32 33.66 11.80 

- * Flat white wall paint containing vegetable oil vehicle. 
Nore: Emulsions were applied d 1 at the rate of 5 ml. of 1% toxicant per square foot. 

consisted of 25% by weight of toxicant + 10% Triton X-100 + 65% xylene. 
Each emulsifiable concentrate 
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acted as a contact poison. Another is that, 
previous to the first test, dust in the labo- 
ratory stimulated or seeded the drying de- 
posit. The DDT deposits on glass or gal- 
vanized iron in all instances were more 
tenacious than those on porous surfaces 
such as wood, brick, and Cellutex, where 
erosion was significantly high. DDT on 
painted wood did not appear to be toxic 
either initially or residually. No doubt 
the DDT was absorbed into the paint and 
retained. ‘There was no evidence in these 
tests that the DDT eventually bloomed, 
as would be expected if the solvent capac- 
ity of the oil paint were exceeded. On 
Cellutex and brick, the DDT residues 
were similar in longevity and erosion to 
those on wood. The degradation of DDT 
deposits was most evident upon white- 
washed and concrete surfaces. In all prob- 
ability the alkalinity of these substrates 
caused a dehydrohalogenation decomposi- 
tion. DDT emulsions on galvanized iron 
exhibited high toxicity and longevity. 

The residual longevity of the remaining 
four toxicants listed in tables 9 and 10 
was influenced by. the same external en- 
vironmental degradants as was DDT, with 
a few exceptions that are discussed in the 
following paragraphs. 

Chlordan-treated wood panels were lit- 
tle influenced by any external factors since 
greatest loss of chlordan was through vola- 
tilization or absorption. In the field test, 
where chlordan was.formulated with no. 
9 oil and emulsified with Atlox 1045-4, 
no erosion by rain or degradation by other 
elements was discernible. In experiment 
10, with standardized formulations, the 
toxicity of chlordan on wood had declined 
to such a low level by the time of the first 
test after exposure to weathering that no 
conclusions were possible. In contrast, 
erosion of chlordan by rain was plainly 
evident on glass panels. When no. 9 oil 
(experiment 9) was used as the diluent, 
the residual toxic life of a chlordan deposit 
was at least twice as long as when a xylene 
formulation (experiment 10) was em- 
ployed. Similarly, when PD 544-C was 
used as the solvent (experiment 9), the 
residual toxicity of a hexachlorocyclo- 
hexane deposit was longer than when a 
xylene was employed (experiment 10). 
Gamma hexachlorocyclohexane also re- 

acted to its environment in a manner 
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similar to the action of DDT, but h 
chlorocyclohexane degraded rapidly 
of doors or in strong wind currents. ] 
of its loss was attributed to its volatilit 

sponded to its environment in muc 
same manner as did DDT. 

Toxaphene lost its toxicity on 
much more rapidly than on glass p: 
held in the laboratory. Simple phys 
absorption of T'oxaphene by the woe 
suggested as an explanation. : 

Experiment 11: Formulation § 
zes.—The data obtained in the labor: 
study of the persistence of oil solut 
emulsions, and suspensions are gi 
table 11. Studies of duration of res 
toxicity were conducted to see if a 
formulation was more persistent 
hazardous surfaces—whitewashed 
concrete, and painted wood—that 
apparently rapid loss of toxicity. Th 
sults show that water-wettable pow 
were generally superior to the other form 
lations on all these surfaces. 

The initial toxicity of oil solutions a 
emulsions of DDT, as evidenced by 
data in table 11, was very low on w 
washed wood, painted wood, concrete, 
unpainted wood, and very high on glas 
The results here are similar to othe 
this study, which indicate that oil solution 
or emulsions of DDT are low in toxi 
on porous surfaces and very high on | 
smooth surfaces, such as glass, if f 
before crystals have started to form. — 

The second test period 7 days 
treatment gave high fly mortalitie 
wood panels and lower on glass pa 
The water-wettable powders of L 
were significantly more toxic on pal 
wood, whitewashed wood, and con 
than were the oil solutions or emulsion 
Even with the wettable powder the 
linity of the whitewash and concrete 
have reached the DDT to cause a de 
in the toxicity. This action was prol 
accomplished through adsorbed 
On painted wood the toxicity de 
without any apparent reason; a Pp 
explanation is that the oils in the u 
ing paint were capable in some man 
penetrating the wettable powder 
solving away the DDT. On glass 
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Table 11.—Mortality of house flies 24 hours after exposure to various surfaces treated 
solutions, emulsions, and water-wettable powders of DDT and chlordan. Flies were 

ed to surfaces 1, 7, and 45 days after the surfaces had been treated. 

Mean Per Centr Morratity in THree REPLicates 

SuRFACE 1 Day After 7 Days After 45 Days After 
Treatment of Treatment of Treatment of 

Surface Surface Surface 

oil solution Whitewash... . 0.0 0.6 0.0 
Painted wood*. . 4.9 S05 fie) 
Concrete. .:.:.. 0.0 1ey 0.0 
Glass ees: 100.0 77.9 75.8 
WaOOU: So. 23.0224 10.7 100.0 99.4 

Whitewash. .... 0.6 4.2 0.4 
Painted wood*. . i 2.6 0.0 
Concrete....... 0.6 1.2 0.0 
Glassen cee 95.5 eal 24.6 
Wood sac. aul: Su5 98.6 94.4 

Whitewash. .... 100.0 92.9 32:9 
Painted wood*. . 100.0 28.0 es 
Concrete....... 99.7 41.2 12.2 
(RSS eee 100.0 100.0 91.2 
Wood sac, 0<.5 = - 98.3 96.6 83.2 

Whitewash. . .. . 95.7 32.9 0.3 
Painted wood*. . 4.5 8.1 0.0 
Concrete 16.8 5.8 0.0 
Glassh esa cck 100.0 23.8 2:2, 
Wrondsen.i25 2. 99.4 34.5 1.0 

Whitewash. . .. . 84.3 ob6 6.6 
Painted wood*. . 93.0 1.6 0.3 
Concrete... =... 42.7 4.8 0.0 
(GIES ee ere 99.3 81.9 2.8 
Viste: 100.0 27.0 0.3 

Whitewash. .... 69.0 275 2.5 
Painted wood*. . 92.9 P21 4.2 
Concrete. ...... 41.0 Tek 0.5 
Glasss5 Yseencc. 100.0 ie, 0.5 
Vitec eee 100.0 37.9 1.9 

— 0.60 1.90 0.00 

— 1.00 0.90 0.90 

1 difference necessary for significance, 
MP Ds Sette nec es es 5.53 3.78 8.46 

difference necessary for significance, 
gle a Taow 5.04 11.26 

hite wall paint containing vegetable oil vehicle. 

panels the toxicity of the wettable 
s remained at a high level. 
‘€ was no important advantage in 

a chlordan water-wettable powder 
faces where DDT water-wettable 
was superior to the DDT emulsion 
solutions. In fact, upon glass the 

dan water-wettable powder was sig- 
tly less effective than were the oil 

s and emulsions. The reason for 
hort residual action of the chlordan 

water-wettable powder on glass may have 
been associated with the greater surface 
area of the finely divided powder, respon- 
sible for a rapid rate of loss through evapo- 
ration. The greater loss of toxicity from 
the glass panels treated with chlordan oil 
solutions, in contrast to the emulsions, was 
perhaps influenced by an increase in sur- 
face area produced by a continuous film. 
The emulsions left a discontinuous film, 
which was not so subject to evaporation. 
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In addition, the emulsions had an emulsi- 
fier of high vapor pressure, which retards 
chlordan evaporation. 

Experiment 12: Laboratory Per- 
sistence of Deposits.—A plan was made 
to test more fully the residual properties 
of the three most promising toxic residual 
materials. At frequent intervals during a 
31-day period, house flies were exposed for 
15-minute periods to panels treated with 
DDT and gamma hexachlorocyclohexane 
and for 60-minute periods to panels treated 
with chlordan. The results are shown 
in table 12. The order of persistence on 
wood or glass was, from the most persist- 
ent to the least, DDT, chlordan, and 
gamma _ hexachlorocyclohexane. The sus- 
pension of hexachlorocyclohexane retained 
its toxicity at a high level for 10 days; 
then its toxicity declined rapidly. Chlor- 
dan lost its toxicity gradually through the 
test period, whereas DDT emulsion on 
wood seemed to increase in effectiveness. 

The lower toxicity exhibited by the 
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emulsion of DDT and PD 544-C on glass 
than on wood from the first day to the last 
is typical of DDT residues in which a 
slowly volatilizing solvent is used and 
crystallization is progressive. In other 
words, the frequent exposure of flies to 
these surfaces did not permit sufficient 
supersaturated fluid to accumulate, which 
is essential for the production of high 
toxicity residues composed of minute crys- 
tals. Again, a physical law determining 
crystal size was responsible for the toxicity 
attained. The number of crystals per unit 
mass is directly proportional to the rate of 
crystallization, which is dependent upon 
the degree of supersaturation. Blooming 
of DDT on wood occurred between the 
second and sixth days and produced a 
residue that remained toxic throughout 
this experiment. 

The thick white residue of the gamma 
hexachlorocyclohexane water-wettable 
powder was slightly more toxic and per- 
sistent when applied to glass than to wood. 
The longevity of the chlordan and hexa- 

Table 12.—Mortality of house flies 24 hours after exposure to wood and glass panels 
treated with DDT, hexachlorocyclohexane, and chlordan. Flies were exposed to treated surfaces 
at designated periods of time after the surfaces had been treated. 

7 

Bees Per Cent Morratiry 24 Hours Arrer 
ORSNORTS ReEpii | Exposure TO SurFACE STATED NuMBER : 

INSECTICIDE cant IN | SUR- | Gare or Days AFTER TREATMENT OF SURFACE ae 
Mc. PER | FACE | jy, Min 
Square ae fi 
Foor 1 2 4 6 10! |) 12), 24s ese 

DDT emulsion 50 Wood 1 37 | 40 | 57 | 93 | 91 |100 {100 |100 15 
50 Wood 2 49 | 48 60 | 96 81 75 85 |100 15_ 
50 Wood 3 21 49 | 97 |100 |100 |100 |100 {100 15 

Mean | 35.7| 45.7| 71.3) 96.3) 90.7) 91.7) 95.0/100.0 = 
50 Glass 1 46 | 27 18 PENA) 16: 3))22: 12 15% 
50 Glass 2 76 24 19 15 15 13 12 13 159 
50 Glass 3 56) .| SL) 19,4) 27-9130) S07 a Gaines 159 

Mean | 59.3} 27.3) 18.7} 21.3) 21.7] 15 3} 16 7| 13.3 = 

Gamma isomer 50 Wood 1 99 98 54 74 56 12 6 2 15 

(5.2 per cent) 50 Wood 2 POOP NR OGNE GS) 2) SGua eds tales 7 3 15 
hevachloro- 50 Wood 3 94 | 94 | 66 | 77 | 40 | 16 | 10 2 15 
cyclohexane Mean | 97.7] 96 0} 61.7] 79.0} 46.3) 15 0} 7 7| 2.3 — 
in a water- 50 Glass 1 100 {100 |100 |100 | 84 | 71 21 8 15— 
wettable powder 50 Glass 2  |100 |100 |100 100 |100 | 81 16 4 15 

50 Glass 3 {100 |100 |100 |100 | 90 | 86 | 10 0 15 
Mean |100 0/100 0/100.0/100.0) 91 3) 79.3) 15.7) 4.0 = 

Chlordan emulsion 50 Wood 1 D6 ODN 7S! 1969 G2 eS Sec st above eae 60 
50 Wood} 2 98 | 95 | 80 | 77 | 60 | 33 | 22 6 60 
50 Wood 3 92 88 57 54 50 18 17 11 60 

Mean | 95.3} 91.7| 70.7| 66 7| 57.3} 35.0} 19.3} 10.7 _— 
50 Glass 1 |100 |100 | 52 | 52 | 34 | 19 2) 0 60 
50 Glass 2 100 |100 | 52 Sey Sis) 25 14 3 60 
50 Glass 3 100 |100 | 74 | 67 | 45 17 17 7 60 

Mean /100 0/100 0} 59.3) 58.0) 37.3} 20.3} 13.3} 3.3 = 
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chlorocyclohexane residues was _ nearly 
equal. Chlordan seemed slightly more last- 
ing on wood, and hexachlorocyclohexane 
lasted longer on glass. 

In this particular experiment, table 12, 
chlordan was of about equal effectiveness 
on wood and on glass, while in most of the 
previous work the chlordan emulsion resi- 
due on glass gave more lasting toxicity 
than on wood. If an explanation of these 
results is desired, it might be found in the 
difference in the composition of the wood 
panels or the environment in which the 
panels were held. The cause of the deg- 
radation of chlordan on glass was at- 
tributed to dust and debris that accumu- 
lated upon the oily surface. In the experi- 
ment described above, dust and debris left 
on the surface by the flies may have been 
more important than that floated in by air 
currents. Not only will dust and dirt 
mask the chlordan, but may assist evapo- 
ration by increasing the evaporation area 
just as with water-wettable powder (ex- 
periment 11). It is not beyond reason to 
believe that the chlordan-treated glass sur- 
face was roughened by the fly contacts of 
the frequent exposures, resulting in greater 
surface area for evaporation. Also, the 
higher initial toxicity of chlordan-treated 
panels suggests a greater loss incurred by 
physical contact of the flies. 

Experiment 13: Laboratory Study 
of DDT Emulsion on Glass and 
W ood.—The results of experiments sum- 
marized in table 12 seemed to indicate some 
peculiar properties of the initial toxicity 
of DDT emulsions on glass and wood. 
Another experiment was undertaken to 
broaden the scope of the investigation. 
This involved a closer study of the initial 
toxicity periods. Consequently, data were 
ebtained from deposits of DDT that were 
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less than 1 day old. The results obtained, 
summarized in table 13, disclose the 
“blooming out” (crystallization of DDT 
on the surface) period of DDT on wood 
and reveal in the treatment on glass the 
loss of toxicity that occurred as the emul- 
sion dried. 

In this experiment, as in previous tests, 
no toxic bloom of fine powdery crystals 
occurred on glass, since fly stimulation and 
seeding of surface were too frequent to 
permit the accumulation of supersaturated 
solvents. Consequently, there was a 
gradual formation of large crystals of 
low toxicity. The greatest fly mortality 
from exposures to glass panels occurred 
before any DDT crystals were found; the 
opposite was true in the case of DDT 
emulsions on wood. Besides the seeding 
action by flies, many environmental com- 
ponents may influence the rate and kind of 
DDT bloom to appear on a surface. The 
same solvent may yield large crystals one 
day, and the next day, when the tempera- 
ture is higher and air movements greater, 
it may produce small crystals. 

Experiment 14: Approximate 
Residual Toxicity of Several New 
Insecticides to the House Fly.—Sev- 
eral new insecticides that have recently 
come under study are briefly considered 
here and compared with DDT and chlor- 
dan. Ten per cent solutions of Marlate 
(4,4’-dimethoxy-diphenyl trichloroethane ), 
V4 (diethyl p-nitrophenyl phosphate), 
Pyrenone (actually 10 per cent piperonyl 
butoxide and 0.5 per cent pyrethrins), 
118 (1,2,3,4,10,10-hexachloro-1:4, 5:8- 
diendomethano-1,4,4a,5,8,8a-hexahydro- 
naphthalene), parathion (diethyl p-nitro- 
phenyl thiophosphate), heptaklor 1 (or 
3a) ,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetra- 
hydro-+,7-methanoindene, and 497 (oxygen 

Table 13—Mortality of house flies exposed 15 minutes to wood and glass panels at stated 
intervals after treatment of panels with 1 per cent DDT emulsion. 

4 | Per Cent Morrauiry 24 Hours Arrer Exposure TO SURFACE 
er or Sur. Repu Srarep PERIoD OF we AFTER Dees or SURFACE 

Souare Foor | F4°E | CATE | 
| 4 Hours | 8 Hours} 1 Day | 3 Days | 5 Days | 17 Days | 24 Days 

i= pi 2 : : mies ed — 

BO... Wood | 1 41| 13.4| 290] 100.0] 1000] 1000] 100.0 
BO.... Wood 2 3.9 14.5] 47.5} 100.0} 1000} 1000} 100.0 
BO: . . | Glass 1 100.0 | 59.0 36.0 291 PANDA VED DANO og We 
50 | Glass | 2 100.0 | 6G. 0h| ery S8, Onis. 75.0r!) 28108) "O2156 | 12.1 

| 
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analogue of 118) in Velsicol dR-60 (me- 
thylated naphthalenes) were sprayed in 
triplicate upon glass and wood panels to 
produce deposits of 50 mg. per square foot. 
Flies were exposed for 30-minute periods 
to these panels each week until the toxicants 
had degraded to a low level. One set of 
three panels of wood and glass was exposed 
to direct sunlight and wind but protected 
from rain; a similar set was kept in the 
laboratory. 

Table 14 was designed to help evaluate 
the residual activities of the toxicants in 
periods of weeks needed to degrade a de- 
posit to 50 per cent of its initial toxicity. 

Table 14—Approximate number of weeks 
required for residual insecticides to degrade 
to 50 per cent of their initial toxicity to house 
flies. Flies were exposed 30 minutes to each 
panel which had been treated with insecticide 
at the rate of 50 mg. per square foot of treated 
surface. 

MareRrIAL OuTSIDE INSIDE 
DissoLveD 

IN 
Velsicol AR-60| Wocd | Glass | Wood | Glass 

Marlate....... vs 10 4.5 20 
VA rr ON se LF Oi) | pallens WS) 14.5 
Pyrenone. . 05 0.5 205 45 
DDE Asam 40] 20 12.0 B55 
Mt Rees aE ae thas 11510) 10 iis) eS) 

Parathion.... 05 0.5 aS 20 
Heptaklor.... S| eve 5.5 is) 
Chlordan. . 10 1.0 50 20 
OO een re oh = — 10.0 L2Q 

The residual values of the volatile toxi- 
cants in particular were extended by the 
relatively nonvolatile solvent, Velsicol 
AR-60. Experiments with Pyrenone in 
xylene gave a 50 per cent degradation 
value on glass in only 1.25 weeks; Pyre- 
none in Velsicol 4 R-60 required 4.5 weeks 
for 50 per cent degradation. Similarly, 
chlordan in xylene had a 50 per cent de- 
gradation value on wood in 2 weeks; 
chlordan in Velsicol AR-60 required 5 
weeks in the experiment described above to 
sink to the same degradation value. The 
same kind of solvent effect was noted in 
experiments described earlier in this study. 
Undoubtedly there are, among the insecti- 
cides listed in table 14, toxicants that 
would serve well as substitutes for DDT 
when house-fly tolerance for DDT be- 
comes too high to effect practical control. 
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SUMMARY 

DDT, gamma _hexachlorocyclohexane, 
chlordan, Rhothane D-3, and Toxaphene 
were applied on various surfaces and ex- 
posed to different environmental conditions 
in several experiments to determine their 
residual toxicities to the house fly, Musca 
domestica Linnaeus. The toxicities of the 
residues were determined by exposing the 
flies in specially constructed exposure cages 
to the treated surfaces for certain periods 
of time and holding the flies for a 24-hour 
mortality count. 

The conclusions for the experiments 
herein reported are as follows: 

1. DDT and gamma hexachlorocyclo- 
hexane were initially the most toxic com- 
pounds. The other three materials were, 
in order of their diminishing toxicity, 
chlordan, Rothane D-3, and Toxaphene. 

2. Hexachlorocyclohexane gave the 
most rapid knockdown, followed by DDT, 
Rhothane D-3, chlordan, and Toxaphene. 

3. Degree of coverage of surface af- 
fected mortality more than the dosagi 
variations or uneven distribution of DDT. 

+. A wall coat containing 5 per cen 
DDT (formulated from a 25 per cen 
DDT emulsifiable concentrate) was nearl 
as effective on wood as 50 per cent water: 
wettable DDT powder. 

5. When DDT water-wettable powde 
was applied at different dosages to glass, 
a dosage mortality relationship was no 
evident above 12.5 mg. toxicant per square 
foot; a dosage range of 12.5 to 200.0 mg. 
resulted in nearly 100 per cent mortality 
Below 12.5 mg. a typical sigmoid dosage 
mortality curve was obtained. 

6. In fly-erosion tests, there was littl 
significant difference in fly mortalit 
among 10 cages exposed successively t 
the same deposit of 50 mg. DDT per 
square foot. 

7. Fly erosion was noticeable in tests 
with Deenate water-wettable powder on 
glass and xylene-DDT, Velsicol 4 R-60 
DDT, and HB-40-DDT emulsions o 
wood, except when secondary blooming 
occurred. 

8. Secondary or seeded blooms that oc 
curred with certain formulations wer 
very toxic and resisted fly erosion. On wood, 
those DDT emulsion formulations contain 
ing PD 544-C or xylene (with either ethyl 
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ene dichloride or carbon tetrachoride) as 
the solvents produced exceedingly heavy 
mats of very fine crystals of high toxicity 
when seeded by fly activity. Bone glue 
5 per cent, added to Deenate water-wet- 
table powder improved tenacity. DDT, 
1.26 per cent, in 95 per cent ethyl alcohol 
when applied to glass produced a deposit 
of extremely fine crystals of high toxicity 
and tenacity. 

9. DDT-xylene emulsion deposits on 
glass or wood when seeded early (within 
2 days after application) produced a fairly 
effective secondary bloom. 

10. High toxicity and tenacity of de- 
posits were associated with the fineness 
of DDT crystallization upon the surface. 

11. No difference in toxicity or tenacity 
of deposits could be attributed to the 
method of application (spraying or paint- 
ing). 

12. Vapors from gamma _hexachloro- 
cyclohexane were about three times as 
toxic to flies as those from chlordan; both 
were extremely toxic as fumigants. The 
fact that toxic vapors are given off from 
chlordan and hexachlorocyclohexane de- 
posits accounts for their short-lived resi- 
dual action on exposed surfaces. 

13. Solvents of low volatility increased 
the residual toxicity of the more volatile 
insecticides. 

14. DDT was the most persistent in- 
secticide tested. The residual toxicity of 
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DDT emulsions was better indoors on 
porous surfaces, such as wood, brick, and 
Cellutex, than on glass and galvanized 
iron. Out of doors, residues were more per- 
sistent on the nonporous glass and gal- 
vanized iron panels. 

15. The order of persistence of the resid- 
ual treatments was, from the most to the 
least, DDT, Rhothane D-3, Toxaphene, 

chlordan, and hexachlorocyclohexane. 
16. The oil solutions and emulsions of 

the chlorinated hydrocarbons were rela- 
tively nontoxic to flies when applied to 
whitewash, painted wood, and concrete. 
Water-wettable powders produced eftec- 
tive residual deposits on these same three 
surfaces. 

17. Sunshine, rain, and wind were found 
to be significant climatic factors in the 
degradation of the residual surface toxic- 
ities of the materials tested. Wind was 
apparently the least significant of the three. 

18. With a few exceptions, when DDT 
emulsions were applied to wood, the toxi- 
city increased as the DDT “bloomed out”’; 
when the emulsions were applied to glass, 
the toxicity decreased as the emulsions 
dried and crystals formed parallel to the 
glass surface. 

19. In a study on newer insecticides, 
V4 and 497 on wood and glass produced 
residues of significant longevity with high 
toxicity. Other materials tested were less 
persistent. 
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ATER impoundments, varying 
from simple fish ponds to the 
vast programs now being spon- 

sored by the United States Corps of En- 
gineers and the Bureau of Reclamation, in- 
volve many changes in the American land- 
scape. Practically every major stream and 
hundreds of smaller ones have been or, 
if present proposals are consummated, will 
be affected by dams erected for power de- 
velopment, channel improvement, flood 
and erosion control, and other purposes. 
The environmental effects inherent in this 
nation-wide program are potentially of 
great importance to wildlife, inland fisher- 
ies, bottomland forests, and agriculture. 

One of the problems associated with 
stream damming and resultant impound- 
ments is that of flooded timberland. On 
many projects, especially where public 
funds are involved, the areas to be 
flooded are cleared of trees and brush. On 
others, clearing may be done only partly 
or not at all, because of shortage of funds, 
or because of bad weather, high water, or 
other reasons. Flood-killed timber is gen- 
erally considered by the public as un- 
sightly, and complaints concerning it may 
be strong. Dead trees that reach navigable 
streams after falling offer certain hazards 
to shipping, commercial fishing, and 
other enterprises associated with inland 
waterways. Therefore, whether from the 
standpoint of aesthetics or economics, 
flood-killed timber is a problem, and one 

* Formerly Forester, Illinois Natural History Survey, 
Urbana, Illinois. Since May, 1945, with the United States 
Fish and Wildlife Service; present station, Leader, Colo- 
rado Co-operative Wildlife Research Unit, Colorado ee 
cultural and Mechanical College, Fort Collins, Colorado. 
The major portion of the investigation on which the 
Present paper is based was made while the author was 
employed by the Natural History Survey. Completion 
of the study was accomplished through a co-operative 
arrangement between the Survey and the Fish and Wild- 
life Service, 
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having a strong probability of increasing 
in importance. 

The objective of the study on which 
the present report is based was to deter- 
mine the rate of flooding mortality in var- 
ious Mississippi River valley tree species 
and the rate and effect of tree fall; 
the course of the study, brief consideration 
was given to plant and animal succession 
following the death of timber stands. ‘The 
report covers principally the period begin- 
ning in September, 1939, and ending in 
October, 1946. 
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AREA STUDIED 

Detailed work forming the background 
for the present report was done on the 
Pere Marquette Wildlife Experimental 
Area, locally known as Calhoun Point, in 
Calhoun County, Illinois, fig. 1. Calhoun 
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Point was formed by the confluence of the 
Mississippi and Illinois rivers. 

At other than flood periods, previous 
to 1938, the 2,200-acre Pere Marquette 
area, roughly 1 by + miles, was character- 
ized by numerous wooded ridges, flats, 
and wet-weather sloughs, several smal 
lakes, a number of small marshes, and the 
margins of two large rivers. In June 
1938, gates of the recently completed Al 
ton Dam, 20 miles downstream on the 
Mississippi River, were closed for the first 
time. This closure resulted in flooding sev 
eral hundred acres of the area, normall 
land. Although the gates were opened 
a few times after June, 1938, the higher 
than normal water level that prevailed 
through much of the 1938 growing sea- 
son, fig. 5, was sufficient to affect plant 
species sensitive to flooding. 

By the summer of 1939, 600 acres (27 
per cent) of the area were permanently 
inundated; 1,600 acres (73 per cent) lay 
above pool level, which was 15.3 feet 

PERE MARQUETTE 
WILDLIFE EXPERIMENTAL AREA 

AND 
M IGRATORY WATERFOWL REFUGE 

US ARMY CMCINEERS 

Fig. 1—Air yiew of Calhoun Point, Calhoun County, Illinois, May 1938, prior to flooding. 
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at Grafton, 2 miles downstream. Prior to 
the Alton impoundment, annual fluctua- 
tion of the Mississippi and Illinois rivers 
in the locality varied from subgage lows 
to floods exceeding 25 feet. Even after the 
impoundment, severe floods occurred in 
1943 and 1944 and a lesser flood in 1945. 
Permanent flooding increased the average 
summer water stage by about 3 feet. Max- 
imum elevation on the area before im- 
poundment was 10 feet; at pool level, 
after impoundment, the highest ridges 
were only 7 feet above the water surface. 
These figures indicate the very low relief 
of the Pere Marquette area. 

STUDY PROCEDURE 

Basic to the work reported here was 
a detailed vegetation map of the area 
prepared by Cornelius H. Muller while 
with the Natural History Survey's Sec- 
tion of Applied Botany and Plant Pa- 
thology. Muller did his field work between 
February 8 and June 11, 1938, shortly 
before initial flooding of the area was 
begun. In mapping the area, he estab- 
lished 11 transects, each 50 feet wide, 
that varied in length from 600 feet to 1.1 
miles and totaled 5.9 miles. 

Muller established the transects after 
he had made a general reconnaissance 
map of the many minor vegetation types 
distinguishable. He did not space the 
transects uniformly or orient them parallel 
with each other, but laid them out to 
cross as many as possible of the water 
channels and sloughs then present on the 
area and to traverse in a representative 
way as many as possible of the vegetation 
types. 

He mapped the transects in such detail 
as to show the location of all trees, all 
large shrubs, and most of the herbaceous 
plant areas within them, recording species 
(substantiated by specimens deposited in 
the Illinois Natural History Survey her- 
barium), diameters of trees, sizes of 
shrubs, and density of herbaceous cover. 

The location of six transects, 1, 2, 6, 7, 
8, and 11, totaling 3.5 miles, is shown in 
fig. 2. These transects constitute the 
sample used as a basis for the present 
paper. 

Active field work on the effect of flood- 
ing was begun in September, 1939, about 
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3 months after the date of permanent in- 
undation. (The Alton Dam had been 
closed during the summer and a part of 
the fall of 1938, fig. 5.) The first rec- 
ords taken by the writer were before any 
of the trees had died, although the pin 
oaks and a few trees of other species 
showed effects of an abnormally high 
water stage. 

In the six sample transects, 1, 2, 6, 7, 
8, and 11, each living tree and shrub, re- 
gardless of species, size, or condition, was 
tagged for future inspection, except an 
pure stands of maple or elm on land, or 
in large clumps of waterprivet or but- 
tonbush in water, where only every sec- 
ond, third, or fifth tree or shrub was 
tagged. Markers or tags were of 14-gage 
galvanized sheet metal, about 1 by 2 
inches in size, each perforated at one end, 
and numbered consecutively. Attachment 
was by means of sixpenny galvanized 
nails, at a height of about 4.5 feet. In 
each transect the tags faced one direction, 
always that opposite to the direction of 
progress, thus facilitating both attachment 
and relocation. Transects were marked at 
each end and at varying intervals by ap- 
propriately numbered signs. 

Records made at the time tags were at- 
tached and at all succeeding inspections 
were kept on the same form. At the first 
inspection, made when tags were at- 
tached, the number was recorded for each 
tree, and with it the tree species, d.b.h., 
crown class, and general vigor as near as 
this could be estimated. Where water oc- 
curred, the depth at the base of each 
tagged tree was recorded. At each suc- 
ceeding inspection, the condition of the 
tree and the water depth, which varied as 
shown in fig. 5, were the main records 
taken. Trees obviously dying, but still 
with green leaves or cambium, were so 
recorded. Observations were made in 
June and October, 1940; one record was 
taken in June, 1941, one in October, 
1942, and another in October, 1944, 
table 2. The final record was taken in 
October, 1946. A total of six inspections, 
in addition to those at the time of tagging 
and on numerous visits at other seasons, 
supplied data for this report. 

Supplementing the detailed investiga- 
tion in the Pere Marquette area were ob- 
servations made in flooded areas along the 
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IMPROVED ROADS 

= TRAILS 

UL} CULTIVATED FIELD 

FALLOW FIELD 

GREEN TIMBER 

FLOODED-DEAD TIMBER 

y) ORIGINAL OPEN WATER 

Ba BUILDINGS 

——— TRANSECT LINES 

PERE MARQUETTE WILDLIFE EXPERIMENTAL AREA 
GRAFTON, ILLINOIS 

Fig. 2—Land and water areas on the Pere Marquette Wildlife Experimental Area, Calhoun 
Point. Orientation of the six transects supplying sample data is shown by straight, heavy lines. 
The direction of flow of the Illinois and Mississippi rivers in this area is approximately north- 
east. 

Mississippi River in Jo Daviess, Hender- 
son, and Pike counties, and along the IIli- 
nois River in Mason and Jersey counties, 
all in Illinois. These areas were similar to 
Calhoun Point except that they were nar- 
rower, were bordered by large rivers along 
only one side, and supported greater pro- 
portions of willows and cottonwoods in 
the stands. The supplementary observa- 

tions, confirmatory in nature, are not in- 
corporated in this report. 
Common and scientific nomenclature in 

this paper is, in most instances, based on 
the following authorities: Kelsey & Day- 
ton (1942) for plants; Necker & Hat- 
field (1941) for mammals; American Or- 
nithologists’ Union (1931) for birds. 
Some forms were not identified to species, 
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TIMBER TYPES 

Most of Calhoun Point, at the time of 
permanent flooding, was covered by river- 
bottom forest characteristic of that found 
in the upper Mississippi River valley. 
The stands, varying from sapling to ma- 
ture growth, contained scores of very 
large, decadent, and often dying silver 
maples, with an occasional elm, sycamore, 
and pin oak of similar type, fig. 3. Com- 
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position, size classes, and the scientific 
names of all important trees and shrubs 
contained in the samples are indicated in 
table 1. 

Silver or soft maple was the most 
abundant of the large trees in the flooded 
area. On the lowest level on which trees 
grew, it easily dominated all plants ex- 
cept semiaquatic species, such as_ black 
willow, buttonbush, waterprivet, and 
waterlocust, fig. +. Many of the maple 

Fig. 3—Huge, overmature, and characteristically multibranched maples, elms, oaks, and 
sycamores were found in the Calhoun Point stands, October, 1940. 
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August, 1949 

lats held standing water during the rainy 
easons. Maple was also a dominant 
pecies on some higher sites, including un- 
looded ridges. American elm, pecan, and 
ugar hackberry reached their best devel- 
pment at slightly higher elevations. Ash 

YEAGER: ErrecT OF PERMANENT FLOODING 39 

The Pere Marquette area is north of 
the range of baldcypress and water tupelo 
(Taxodium distichum and Nyssa aqua- 

tica) and evidently of certain other south- 
ern river-bottom species, such as blackgum 
(Nyssa sylvatica), American sweetgum 

Fig. 4.—Typical stand of silver maple on a “flat” site, October, 1940. 
n background. 

vas often found on lower sites occupied 
yrincipally by maple, but occurred at all 
‘levations. Species of secondary impor- 
ance on elm-ash-pecan sites included per- 
immon, river birch, hawthorn, and holly. 

On the highest land flooded, originally 
he lower ridges, pin oak, persimmon, cot- 
onwood, and several important 
pecies were found. Waterlocust grew 
nainly on shore lines but sometimes on 
‘idge sites; waterprivet and buttonbush 
vere confined to shore lines and shallow 
loughs, both species often occurring in a 
oot or more of water. Found on un- 
looded land, particularly on the higher 
idges, were boxelder, red mulberry, red- 
gud, dogwood, American plum, honey lo- 
sust, and Kentucky coffeetree, none of 
which appeared on the flooded portion of 
the samples, table 1. 

less 

Dead and dying trees 

(Liquidambar styraciflua), and the magno- 
lias (Magnolia spp.), which were not rep- 
resented. The area lies considerably south 
of the midwestern occurrence of tama- 
rack (Larix laricina), spruce (Picea spp.), 
balsam fir (Abies balsamea), and north- 

ern white-cedar (Thuja occidentalis). 
Black ash (Fraxinus nigra), which occurs 
in Illinois, was not found in the area. 

WATER LEVELS 

That the water stage at Calhoun Point, 
even after closing of the Alton Dam, 
fluctuated considerably is shown in fig. 5. 
Fluctuation was due in part to winter 
drawdowns in 1938—39 and 1939-40, to 
unusually high floods during the springs 
of 1943 and 1944, and to a less severe 
flood in the spring of 1945. Several minor 
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August, 1949 

fluctuations in water level came at other 
times. With the exception of the three 
spring floods, the more pronounced 
changes came during the dormant season 
and presumably had only a minor effect on 
woody species. The peaks of the 1943 and 
1944 floods occurred during cool weather 
before the growing season was fully under 
way, at least for trees. 

TREE MORTALITY 

Although it is universally known that 
most trees and shrubs die when subjected 

to permanent flooding, the rate of dying, 
by species, diameter classes, and depths 
flooded, has received little specific study, 
and is not well known. Green (1947) re- 
ported on the only other study on this 
subject known to the writer. His work, 
also in the upper Mississippi River valley, 
covered the period 1939-1944. 

Table 2 indicates roughly the rate of 
dying in common upper Mississippi River 
valley trees and shrubs in the Calhoun 
County study area, and tables 3 and 4 

YEAGER: Errect OF PERMANENT FLOODING 41 

show the effect of flooding on these spe- 
cies by diameter classes and water depths, 
respectively. Trees indicated in the “‘land”’ 
classification were on unflooded area at 
pool stage; trees in the “mud”’ classifica- 
tion were well above the original perma- 
nent water level but, subsequent to flood- 
ing, mainly along the new shore lines 
and other low areas of muddy nature; 
trees in the “water” classification were 
entirely on newly flooded land, except for 
willow and buttonbush. These two spe- 
cies, therefore, did not occur in the “land” 
sample, nor did boxelder, red mulberry, 
and several less important species in the 
“water” sample. The effect of flooding on 
trees under “water,” ‘“‘mud,” and “land” 

conditions is discussed below. 

Trees Standing in Water 

Virtually all trees permanently flooded 
to a depth of 20 or more inches were 
dead by 1946, 8 years after the initial im- 
poundment, fig. 6. Species varied consid- 
erably in rate of mortality, table 2. Only 

Fig. 6—Most trees and shrubs flooded to depths above the root collar died in 1 to 6 years. 
Shown above is a waterprivet, relatively resistant to flooding, that died during the fourth year 
when flooded 20 inches. The large tree is a persimmon, which died during the second year. A 
heavy mat of duckweed covered the water in this area. The writer, taking notes, October, 1941. 
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August, 1949 YEAGER: EFFECT OF PERMANENT FLOoDING 43 

Fig. 7—Diameter of tree or shrub had little effect on survival after flooding except in semi- 
aquatic species and in reproduction sizes. In the area pictured above, all trees of 3 to 30 inches 
(larger trees in background) had succumbed by October, 1946, in 8 years of permanent flooding. 

buttonbush, willow, and, to a less degree, 
waterprivet appeared to be adapted to 
conditions induced by impounded waters. 
Buttonbush did not succumb’ except 
where completely, or nearly, inundated. 
The few ash trees still living in October, 
1946, were obviously dying. 

Trees and shrubs of the various di- 
ameter classes showed little differentiation 
in survival ability after flooding except 
in the 2-inch class, table 3. In this class 
the difference was due to species (water- 
privet and buttonbush, both semiaquatic) 
rather than to size, fig. 7. In general, 
healthy, vigorous trees of each species 
showed the greatest resistance to flooding, 
and the very small and the overmature 
classes of each species showed the least 
resistance. 

Trees and shrubs still living and vigor- 
ous in 1944 were, in all cases, on the less 
deeply flooded areas; only waterprivet, 

buttonbush, and black-willow shrubs or 
trees still survived in water over 20 inches 
deep, table 4. More than half of the 
waterprivets and willows were dead by 
October, 1946. Before 1938, willows 
grew naturally in water or on the banks 
of sloughs and were flooded to greater 
depths than any other tree species; the 
depth averaged approximately 3 feet on 
the lower (northern) end of Calhoun 
Point. Had willows occurred in position 
to sustain all depths of inundation, a 
higher percentage of survival probably 
would have resulted. To all but semi- 
aquatic species, permanent flooding to a 
depth of 20 inches or less above the root 
collar was fatal. 

Trees Standing in Mud 

Trees in mud, in comparison with trees 
standing in water, showed a more or less 
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parallel, but less severe, mortality rate, 
table 2. In the transects selected for 
study, the number of trees in mud was 
small; also, the ultimate effect of mud, 
after 8 years, was less obvious than that 
of water, since reactions in this medium 
were slower. 

In view of the small area of mud in the 
transects, supplementary observations were 
made in October, 1944. The data 
obtained vary from those of the transect 
samples only in method and places of col- 
lection. As presented in table 5, the sup- 
plementary data represent a special effort 
to enlarge the mud sample, particularly 
for cottonwood, birch, hackberry, persim- 
mon, pecan, buttonbush, and pin oak. 
They were collected from strips running 
parallel to mud flats rather than at right 
angles to them. These parallel strips 
were near transects 1, 6, and 7, and were 
30 to 50 feet wide; trees were taken in 
order of occurrence, regardless of species, 
size, or condition. It is believed that this 
procedure eliminated the error of selectiv- 
ity, and, since the two sets of data show 
similar trends, together they give added 
reliability to the conclusions. 

Raising of the water table so as to turn 
low ridges into mud flats resulted in tim- 
ber mortality at the end of 6 years that 
ranged from 50 per cent to nearly 100 per 
cent, except for such species as privet, 
white ash, river birch, and cottonwood. 
The species best able to tolerate change of 

Table 5.—Mortality in various species of trees on mud sites in study area, Calhoun; 
County, Illinois, October, 1944. Permanent flooding of area was begun in June, 1938. 

Vol. 25, Art. 27 

this kind clearly are waterprivet and but- 
tonbush, as would be expected. By 1946, it 
appeared likely that a higher percentage 
of trees of all species would die in time, 
and that the mud flats would support cat- 
tail (Typha latifolia) or other marsh 
plants, or grow up to willow, cottonwood, 
white ash, and perhaps other forest repro- 
duction, fig. 20. Extensive invasion of 
cattail, and, in some cases, arrowhead or 
duckpotato (Sagittaria spp.), fig. 8, had 
occurred prior to the extreme floods of 
April and May, 1943 and 1944, which 
destroyed most of them. In 1946, these 
marsh plants were reappearing. | 

In a study of the influence of flooding 
in upper Mississippi River pools, Green) 
(1947) noted few deleterious effects on) 
timber growing on land higher than the- 
contour 2 feet above normal pool level. 
In the present study, the “mud” sample: 
lay lower than the 2-foot contour, being 
in fact where the water table lay at or very, 
near the ground surface. Green noted 
the appearance of forest reproduction on 
cleared area between pool stage and they 
2-foot contour. Similar observations were 
recorded many times during the present! 
investigation. 

Trees Standing on Land 

‘Even for land not actually flooded the 
water table was raised approximately 3° 
feet as a result of closing the Alton Dam, 

SampLe (From Taste 2) SupPpLEMENTARY OBSERVATIONS 

SPECIES 

Number of Trees | Per Cent Dead | Number of Trees | Per Cent Dead 

Maple, silver.::.......... 55 45.5 48 e 45.8 
Elm, American........... 37 51.4 62 54.8 
Ashcowhiter see ee 18 16.7 30 16.7 
Oak spines het 5 100.0 25 96.0 
Pecan aera fe 2: 100.0 20 85.0 
Wralterprivetnsnne te aan 5 0.0 17 0.0 
Persimmonencs sara 5 80.0 23 78.3 
Waterlocis tastier 2 100.0 0 = 
Hackberry....... 3 66.7 11 81.8 
Flawithorneene ee 4 75.0 6 83.3 
Birchaxivers 1 eee 2: 0.0 10 20.0 
Buttonbushe.s.se eee 0 _ 18 0.0 
Cottonwood....... 1 0.0 18 27.8 
Holly... 1 0.0 0 = 

Total. ... 140 45.7 288 49.3 
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Fig. 8.—Cattail, rice cutgrass, duckpotato, smartweed, and other marsh or moist-soil plants 
invading timberland where the water table had been raised to the soil surface. 
is dead or dying, October, 1941. 

That timber stands were affected thereby 
Was apparent, though not conspicuously 
so except in pin oak. This species, even 
on the unflooded land, suffered a mortal- 
ity of 28.2 per cent by October, 1944, lit- 
tle more than 6 years after initial 
impoundment, and dying was noticeably 
progressive. Mortality in other common 
species was much lower, table 2. White 
ash, pecan, cottonwood, waterprivet, and 
several other species on unflooded land 
showed no loss as a result of the rise in the 
water table. Willow and _ buttonbush 
were not represented in the land sample. 

By October, 1944, the two most numer- 

Ous species on the area, silver maple and 
American elm, showed losses of 5.1 and 
6.1 per cent, respectively, probably some- 
what greater than natural mortality in 
stands where large poles and standards 
predominate. On land, the greatest loss 
in both maple and elm, as well as other 
species, was in the very large, overmature 
trees. The other common river-bottom 
species, persimmon, hackberry, and water- 
locust, showed only slightly lower death 
rates than maple and elm. ‘The death of 

Timber stand 

two very large, old hawthorns, among 17 
trees of this genus growing on land in the 
transects, is believed to have resulted from 
natural causes, rather than flooding, as 
other hawthorns growing outside of the 
transects were observed to be tolerant of 
the raised water table. 

Discussion 

Pin oak was easily the species most sus- 
ceptible to injury by flooding, showing 
symptoms of dying as well as complete 
mortality before any other. Pin oak trees 
flooded in June, 1938, were clearly in a 
dying condition in September, 1939; by 
June, 1940, over 70 per cent had died, 
table 2. All were dead by October, 1940. 
In water, river birch indicated a slightly 
higher mortality rate than pin oak by 
June, 1940, but a somewhat slower dying 

rate thereafter. Pin oak trees in mud 
and on land sites with raised water levels 
died less rapidly than those in water, but 
all in mud succumbed before October, 
1942, little more than + years after the 
original impoundment. A water table 
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raised to the ground level (trees in mud) and fourth, respectively, in rate of dying. 
was less injurious to river birch than to “The approximate number of years at which 
pin oak. Of the trees in water, hawthorn various species reached 100 per cent mor- 
and silver maple, in June, 1940, were third tality is shown in table 6. 

i ; = ase 
+ : 2. {8 

Fig. 9—White ash was among the tree species most resistant to flooding. A few vigorous: 
individuals, in less than 2 feet of water, threw trunk sprouts in 1946, during the ninth year of}! 
flooding. Two recently built duck blinds are shown in the center background. 
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Some pin oak trees died in | year, and 
other species showed high loss at least 1 
year before the time of 100 per cent mor- 
tality. Most maples (98.9 per cent) and 
elms (97.1 per cent) were dead in little 
more than + years, table 2. Surviving 
white ash and waterlocust trees at the end 
of 6 years were so severely injured that 
few showed leaf in 1946. However, a 
few white ash trees showed small green 
trunk sprouts in October of that year. 
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low, hackberry, privet, and buttonbush 
bore appreciable crops; and trees of maple, 
elm, ash, river birch, and pecan produced 
small crops. During the third year, wil- 
low, waterlocust, and waterprivet pro- 
duced sparse crops and buttonbush a nor- 
mal crop. Several persimmon trees grow- 
ing on a steep-banked slough (Chickahom- 
iny, fig. 2) and with root systems inun- 
dated only on the lower or stream side, 
produced well in 1944. These trees died 

Table 6.—Approximate period of flooding, up to 3 feet, required to kill all trees of vari- 
ous species in six study transects, Calhoun County, Illinois. 

Two THREE Four Five Six SEVEN Eicur 
YEARS, YEARS, YEARS, YEARS, YEARS, YEARS, YEARS, 

OcrosBer, | OcroBer, OcrToBeEr, OcroBER, OcroBEr, OcroBeErR, OcrosBer, 
1940 | 1941 1942 1943 1944 1945 1946 

| } 

Pin oak {Bur oak Hawthorn Silver maplet Waterlocustt |White ash** 
Hackberry* (Cottonwood |American | Buttonbush 

| | elm7 
Persimmon* |Holly Pecan Water- 

privettt 
\River birch* Black 

willowtt 

* Listed as probable; all trees nearly dead at time of June, 1941, inspection; no check made in October, 1941. 
7 Listed as probable; no check made in October, 1943. 
f Listed as probable; no check made in October, 1945. 
** All trees virtually dead after 8 years; a few trees with small green sprouts on trunks in October, 1946. 
77 Uncertain; some trees at edge of flooded area in shallow water still living. 

These were young trees Hooded to a depth subsequently. Some pin oaks matured 
of less than 2 feet, fig. 9. Waterprivet, 
buttonbush, and willow, all semiaquatic, 
survived in varying percentages. Invari- 
ably, living trees and shrubs in each spe- 
cies were those subjected to the shallow- 
est flooding depths, in all except semi- 
aquatic species less than 2 feet. 

In summary, it may be said that flood- 
ing, under the conditions described, 
resulted in the death of most trees within 
a 5- or 6-year period. Although the effect 
of the three flooding conditions listed in 
table 2 differed only in degree in most spe- 
cies, several species, notably white ash, 
river birch, and cottonwood, were not 
greatly affected by a raised water table or 
flood-induced mud. ‘These three species 
appear to be more tolerant of increased 
soil moisture than pin oak, American elm, 
pecan, persimmon, and others. 

It was noted with interest that several 
species bore fruit under flooded conditions. 
During the second year after flooding, 
individual trees or shrubs of persimmon, 
hawthorn, holly, locust, cottonwood, wil- 

acorns in 1938, after being Hooded tempo- 
rarily in June of that year. No acorns 
were noted on flooded pin oaks in 1939, 
but they were observed that year on flooded 
bur oaks. Pin oaks on the highest land 
sites bore good crops in 1940, 1942, and 
1944, but light to medium crops in the 
intervening years. 

Differential rates of dying in parts of 
the same tree were commonly noted. “This 
condition occurred where trees grew on 
the shores of steep-banked sloughs, in such 
position that the root collars were flooded 
on the stream side, but lay above the post- 
Hooding level on the land side. Pecan, fig. 
10, showed this differential dying phenom- 
enon most frequently, but the same condi- 
tion was noticed also in elm, cottonwood, 
and maple. A score or more of partly dead 
trees were observed on the banks of Big 
Slough in October, 1946; it seemed prob- 
able that most of these would die in time. 

The setting of adventitious roots, par- 
ticularly in willow, white ash, and button- 
bush, and to a lesser degree in silver 
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Fig. 10.—Some pecans and other trees with root collar flooded on one side but above water 
level on the other side died first on the flooded side. 

maple, was especially noticeable in 1939 
and 1940. Such root growth was most 
pronounced near the new water line, but, 
in decreasing density, it extended down the 
trunk and thus for several inches below the 
water surface. “This reaction of certain 
woody species to the stimulus of a raised 
water level is, of course, well known. 

The effect of flooding on forest repro- 
duction was similar to that in parent trees. 
An 8-acre clearing south of Sawmill 
Slough showed in 1938 a dense stand of 

seedlings, with some stump sprouts of 
elm, maple, and other species. In Octo- 
ber, 1939, practically all of this repro- 
duction except that of white ash and 
waterlocust showed evidence of dying; 
in October, 1940, all was dead except 
white ash in a foot or less of water. Even 
the 4- to 6-foot ash seedlings succumbed 
where flooding occurred to a depth exceed- 
ing 12 or 15 inches. Of all species repre- 
sented, ash reproduction showed greatest 
tolerance to permanent flooding. 
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TREE FALL 

Tree fall in the following discussion 
refers to the dropping of branches as well 
as to actual fall of the tree, wholly or in 
part, in flood-killed timber as a result of 

death, decay, and wind action. 

Rate and Manner of Falling 

Falling of water-killed trees was not 
particularly noticeable until 1941, 3 years 
after the initial flooding. Prior to this 
time scattered trees and large branches 
had crashed, but this early fall was prin- 
cipally among the numerous large, multi- 
branched and decadent silver maples and 
small, badly suppressed trees of all spe- 
cies. Many of the large maples were + feet 
or more in diameter and some of them 
probably would have fallen if flooding had 
not occurred, fig. 3. By October, 1944, 
falling was more or less advanced in all 
species, indicating, as would be expected, 

Fig. 
1940, about 2 years after initial inundation of 
the Calhoun County study area. Photographed 
in October, 1940. 

11.—Silver maple wind-thrown in 
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rapid decay in this low, humid locality, 
figs. 11 and 12. Falling data are summar- 
ized in table 7. 

The manner of falling in dead trees 
was confined to two general patterns, 
determined by the presence or absence of 
durable heartwood. Among the species 
having durable heartwood, pin oak was 
outstanding. Although the first to suc- 
cumb to flooding, pin oak was the last to 
fall after death. Bur oak showed rather 
similar characteristics. Oak branches, 
particularly the larger ones, were slow 
to fall, since they contained a considerable 
volume of heartwood. In oaks, the sap- 
wood decayed and fell usually off both 
trunk and larger branches, leaving stand- 
ing skeletons of heartwood. Five years 
or more were required for this degree of 
decay. Dead oaks with sound wood were 
usually uprooted by winds rather than 
broken off, although in oaks weakened by 
advanced heart rot the reverse was true. 
Waterlocust, except for the larger trees, 
many of which were decadent, possessed 
strong heartwood and stood well. Branches 
of locust trees tended to fall after a year 
or two. White ash, with only fairly 
durable heartwood, and often with ad- 

vanced heart rot in the larger trees, was 
intermediate in ability to stand. 

There is a long list of river-bottom 
trees known to have quick-rotting heart- 
wood. Most numerous of these trees on 
the study area were silver maple, Ameri- 
can elm, pecan, persimmon, sugar hack- 
berry, cottonwood, river birch, and wil- 
low. Of these species persimmon and over- 
mature maple trees fell first. Multi- 
branched, spreading trees of all species 
characteristically lost their branches, leav- 
ing low, stubby, and often hollow snags. 
Vigorous maple, hackberry, birch, and 
willow trees were somewhat slower in fall- 
ing, and all fell at about the same rate. 
Among species having nondurable heart- 
wood, elm, pecan, and cottonwood were 
most resistant to falling. Cottonwood 
was surprisingly durable; mature trees 
dying in 1942 and possibly earlier were cut 
for lumber in-the fall of 1944. Such trees, 
while having decayed sapwood, usually 
showed sound, though often stained, heart- 
wood ; they had been vigorous in life; and 
many of them were 2 and some 3 or more 
feet in diameter, fig. 13. 
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Table 7—Degree of falling in river-bottom timber on six study transects, October, 1944 and 
1946, Calhoun County, Illinois.* Permanent flooding of area was begun in June, 1938. 

Decree OF FALunct 

NuMBER Main Main One- One- Three- 
SPECIES OF Branches | Branches Fourth Half Fourths Down 

TREES On Off Down Down Down 
Drab 

1944 | 1946 | 1944 | 1946 | 1944 | 1946 | 1944 | 1946 | 1944 | 1946 | 1944 | 1946 

Maple, silver. . 232 64 4 23) 22, 30} 45 52 68 24, 38 39] 55.5 
Elm, American. 141 74 9 29 18 10 38 18 32 2 14 8} 30. 
Ash, white.... 49 37 8 0 12 0 8 4 5 0 4 8] 12 
Oak, pin 33 14 9 8 10 3 5 4 4 2 3 2 ps 
Pecan oe ean 28 3 0 11 8 6 10 5 6 2 2 1 p 
Waterprivet. .. 52 20 0 0 4 3 8 12) 13 1 8 16} 19 
Persimmon..... 40 3 0 4 0 2 3 if 8 7 9 18) 20 
Waterlocust.... 27 6 1 10 g 2 8 4 4 1 1 4, 4 
Hackberry..... 6 2 0 2 0 1 + 0 1 0 0 1 1 
Hawthorn...... 20 8 0 2, 0 1 5 5 di 0 2 4, 6 
Willow, black. . 23 0 0 0 0 0 0 ah 4 2 1 14, 18 
Birch, river... . 19 0 0 0 0 1 2 12 12 2, 0 4 5 
Buttonbush. .. . 15 3 0 0 0 0 0 3 0 Olas 9| 10? 
Cottonwood... . 10 1 0 3 0 3 2 0 3 1 1 2) ae 
Lo) liye rece 9 4 0 0 0 0 2) 0 0 0 0 5 7 
Oak, bur..... 4 5 0 0 0 0 1 0 3 2 1 2 0 1 

Motalneen. 709 225 31) 105 83 63} 140) 136) 169 45 90} 135) 196 

* Water and mud sites combined, tagged sample only. See text for discussion of 1946 data. 
+ “One-Fourth,”’ “‘One-Half,”’ etc., refer in each case to that portion of trunk broken off. 

It was characteristic of species having 
nondurable wood to break off at varying 
distances above the ground; in such spe- 
cies, standing heartwood skeletons did not 
long remain, as they did in the oaks. Per- 
simmons particularly showed a tendency 
to snap cleanly, leaving stubs ranging from 
1 to 20 feet high. Maples that had been 
sound and vigorous, and all other central- 
stemmed species in the nondurable group, 
first lost their branches and soon after- 
ward broke off at some point one-fourth to 
one-half way down from the top of the 
main stem, fig. 1+. Decadent trees in this 
group tended to break off at some point of 
weakness, such as a rotted branch stub. 

Although falling was not common until 
1941, 3 years after permanent flooding 
was begun, it was so advanced in Octo- 
ber, 1944, that travel in many places was 
not possible in a light canoe. A number 
of channels cleared prior to flooding were 
blocked in scores of places by logs and 
debris. Many areas that were maple flats 
and shallow sloughs at the time of flooding 
had become, at the end of 6 years, so many 
acres of stubs, varied in height and stand- 
ing in shallow water that was clogged by 

a maze of fallen tree tops and trunks, 
fig. 15. 

: 

By October, 1946, approximately 8 years | 
after permanent flooding was begun, tree 

‘fall had obliterated transect markings to 
such an extent that these lines could be 
followed only with difficulty where they 
crossed flooded areas. It was often impos- 
sible to find the metal tags with which 
sample trees had been marked. Some of 
these tags were undoubtedly buried on the 
undersides of fallen trees, in a foot or more 
of mud; others, presumably, had dropped 
off the rapidly decaying trunks and were 
lost in the mud and water below. For this 
reason, the entries under 1946 in table 7 
do not have as high a degree of accuracy 
as the data for other years. The writer is 
confident, however, that the trend indi- 
cated by the 1946 data is not misleading, 
since falling was obviously far more 
advanced in October, 1946, than at the 
time of the 1944 inspection. 

Fate of Fallen Trees 

Most of the falls on Calhoun Point 
were in water. Many tops and branches 
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landed on end, becoming deeply embedded 
in the soft mud bottom. Many tree 
trunks, even when they fell in water deep 
enough to float them, became waterlogged 
and sank. Trees falling in shallow water, 

4% 
oe | 

Fig. 12.—Same log as in fig. 11, October, 1946. 

unless held up by other falls, settled in 
the mud. Thus, logs and tops tended to 
remain on or very near the site of fall, or, 
if dislodged, were soon caught against 
the thousands of trees and stubs that cov- 
ered the area. Comparatively few of 
these logs reached the Illinois and Missis- 
sippi rivers from the interior of the Pere 
Marquette tract, even during the severe 
floods of 1943 and 1944. 

Many green or flood-killed trees- that 
have grown along the shores of navigable 
streams are uprooted and swept into the 
main channels. Flooded, uncleared islands 
in the Mississippi River, covered mostly by 
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cottonwood and willow, are constant 
sources of river driftwood. Clearing of 
the shore lines appears to be the most prac- 
tical method of reducing the amount of 
driftwood which, in navigable streams, is 

Dying in 1939 and falling in 1940, this maple 
showed advanced decay and disintegration, to be expected of nondurable woods in low, humid 
localities in the temperate zone. 

an appreciable nuisance or even a hazard 
to river shipping and also to commercial 
fishing. 

That few logs from Calhoun Point 
reached the Mississippi River was due to 
the fact that, prior to flooding, an exten- 
sive and thorough clearing operation had 
been performed along the Illinois River 
shore line. Much of the Mississippi River 
shore line at this point is low bluff, some- 
what higher than pool stage. For this 
reason little or no tree mortality occurred 
from the rise in water level, and no dead 
timber from this shore reached the river 
channel. 
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Fig. 13.—A 42-inch cottonwood flooded abeut 4+ inches on the lower side in 1938. 
1942 and was cut for lumber in 1944. 

POST-FLOODING 
SUCCESSION 

General, and for the most part inci- 
dental, observations on changes in plant 
and animal life subsequent to flooding 
were recorded during the investigation. 
Very profound changes are, of course, 
still in progress; this report is merely a 
summary of early succession phenomena. 

Plants 

The most conspicuous change in plant 
life was that of death in flooded timber. 
At the end of 8 years, most of the dead 
and fallen stand was in water less than 3 
feet deep. 

Conversion of much of this area, log- 
filled and snag-studded, to marsh was to 
be expected, and this transition had begun 
before 1946. Ecological development in 
the area following flooding may be 
ascribed largely to spread of plants already 
present and to introduction of seeds by 
water. As early as 1938, 2 years after 
excavation, borrow pits on the east end 
of the area supported vigorous stands of 
cattail (Typha latifolia). By 1940, cattail 
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It died in 
The heartwood was still sound but stained in October, 1946. 

stands had appeared in a scattered pattern 
on most of the water areas, as well as on 
wooded sites (timber dead) where the 
water table approached the ground sur- 
face, fig. 8. Stands of duckpotato (Sagit- 
taria spp.) were particularly abundant 
along the lower end of Big Slough, where 
the channel had been deepened. Along 
the shore lines of both the Illinois and 
Mississippi rivers, rows of smartweed 
(Polygonum spp.) and cockspur or wild 
millet (Echinochloa spp.) appeared in both 
mixed and pure stands, undoubtedly due 
to the windrowing effect of wave action, 
fig. 16. Luxuriant growths of rice cut- 
grass (Leersia oryzoides) developed along 
the margins of many flooded areas in 1946, 
fig. 17. 

Water in the sloughs and lakes, back- 
water in nature and without current except 
that induced by the rise and fall in pool 
levels, became progressively clearer toward 
the head of such bodies, even with the ini- 
tial inundation in 1938. ‘This condition 
permitted luxuriant growths of coontail or 
hornwort (Ceratophyllum demersum) and 
leafy pondweed (Potamogeton foliosus), 
which became very noticeable in 1939 and 
reached their greatest development in 
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1942. Very heavy stands of sedges (Carex 
spp.) sprang up along some of the more 
open sloughs and shallow-water areas. 
The water supported a layer of duckweed 
(Lemna, Wolffia, and Spirodela), com- 

monly | inch thick, figs. 6 and 18. Fila- 
mentous algae covered every submerged 
object, fig. 19. 

Extreme flood conditions during the 
early growing seasons of 1943, 1944, and 

1945 had a profound effect on submerged 
and most emergent vegetation. The 
smothering effect of muddy, silt-laden 
flood water severely decreased the stands; 
during the summer and fall of 1943 and 
1944, only scattered growths appeared; 
by 1945, all the plants mentioned above 
except duckpotato virtually disappeared 
from the area, but many of them had reap- 
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peared by the fall of the following year. 
Moist-soil species, particularly rice cut- 
grass, appeared in dense stands in 1946, 
probably from seed deposited by flood 
waters. 

Forest reproduction, principally willow 
and cottonwood, appeared along the shore 
lines of the Mississippi and Illinois rivers 
as early as 1939, particularly where clear- 
ing had been done. Growth was vigorous 
in 1940. These species also appeared along 
the shore lines of the shallower and more 
open sloughs. Seeding was of course by 
wind and water from numerous parent 
trees still present on surrounding unflooded 
land. 

On certain wet “flats,” notably north- 
west of Lower Royal Lake and along part 
of the Illinois River shore line, silver 

Fig. 14.—A silver maple stand, October, 1946, 8 years after inundation, showing falling 
and break-off characteristic of species having nondurable heartwood. 



Fig. 16.—Stand of smartweed (Polygonum spp., chiefly lapathifolium) along the Illinois 

River on Calhoun Point, October, 1941. Seed presumably “windrowed” by wave action. 
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maple reproduction was abundant in Octo- 
ber, 1944, reaching a density of four stems 
per square foot on small areas. White 
ash and American elm seedlings were 
common. Some pecan and pin oak repro- 
duction was noted at various points. By 
October, 1946, practically all open, un- 
flooded land supported a fair to full stand 
of river-bottom forest seedlings. Maple, 
elm, ash, willow, cottonwood, pin oak, and 
pecan reproduction was growing vigor- 
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ously at this time; in some places it was as 
much as 10 or more feet high, fig. 20. 

Mammals 

Among mammals, muskrats (Ondatra 
zibethicus zibethicus) were most recep- 
tive to conditions brought about by per- 
manent flooding of about one-fourth of 
Calhoun Point. In a complete coverage 
of the area in February, 1938, Frank C. 

Fig. 17.—Rice cutgrass had attained luxuriant stands along the margins of flooded woodland 
in the study area by October, 1946. 
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Fig. 18—Mat of duckweed an inch thick covered much of Royal Lake, Calhoun Point, Octo- 
ber, 1941. 

Fig. 19.—Filamentous algae grew in heavy mats over every submerged object, here revealed 
by a 16-inch drawdown, October, 1940. 
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Fig. 20.—Willow, cottonwood, elm, and silver maple reproduction on mud flat following 
death of most of the original stand as a result of flooding that raised the permanent water level 
nearly to the ground surface. 
fiat and the forest zone in October, 1946. 

Bellrose, Jr., of the Illinois Natural His- 
tory Survey (personal communication) 
found no sign indicating the presence of 
these animals. In April of that year, 
temporary closing of the Alton Dam 
flooded the borrow pits and sloughs along 
the rivers, and within a few days musk- 
rats appeared. Muskrat signs were fairly 
common on June 2, 1938, and in places 
abundant in October of the same year. 
Strong evidence was found during the next 
3 years that muskrats were increasing in 
numbers. By October, 1940, muskrat 
cuttings (chiefly of cattails and sedges), 
droppings, and burrows were noted in or 
near practically every slough on the area, 
fig. 21. 

The steady increase in numbers of 
uskrats in the Calhoun Point study area 

(Yeager & Rennels 1943) is reflected by 
omplete or partial counts of trappers’ 
atches for five seasons, as follows: 

A luxuriant stand of rice cutgrass grew between the bare mud 

TrappInG SEASON Muskrats TRAPPED 

1938-39 50-75 
1939-40 225 
1940-41 260 
1941-42 350* 
1942-43 400* 

* Number does not represent a complete count. 

The severe floods of 1943 and 1944 
and a lesser flood of 1945 appeared to 
reduce the muskrat population appreciably, 
but muskrat signs were again common 
over much of the area in October, 1946. 
The destruction of cattail, coontail, and 

duckpotato by floods, as discussed under 
“Plants,” probably accounted for seem- 
ingly increased use of sedges, smartweed 
rootstocks, and mussels late in 1944. 

The effect of flooding on other fur ani- 
mals of the study area is given in part by 
Yeager & Rennels (1943). Heavy trap- 
ping and loss of habitat, 1938-1940, 
resulted in decreased raccoon (Procyon 
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lotor) numbers during the next 2 or 3 
years. However, this species, on Calhoun 
Point as elsewhere throughout its range, 
showed strong recovery by 1943. ‘The 
raccoon population on the study area was 
high in 1944. 

Opossums (Didelphis virginiana virgint- 
ana), never heavily trapped or hunted 
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floods reached their peaks during the 
young-rearing seasons. It is therefore| 
not improbable that most of the animals, 
except those near the river bluffs, perished 
during the inundation. It should be rez 
membered that, however well housed 
above the water level, any animal without 
food will find itself in dire straits before 

Fig. 21—Muskrat burrows under an old stump exposed by a drawdown of the water level 
of the Illinois River at Calhoun Point, 
entrances following exposure. 

after about 1939 because of low fur prices, 
remained numerous on Calhoun Point 
until 1943, when floods of that year and 
1944 apparently reduced their numbers to 
a very low point. Astonishing as it may 
seem, not a single opossum track was seen 
during an inspection trip over the area 
that lasted from October 13 to 18, 1944, 
although special efforts under excellent 
conditions were made to find such tracks. 
No reason other than flooding can be given 
for the scarcity of opossums. These ani- 
mals are good climbers but not good swim- 
mers, and they do not possess marked abil- 
ity to take food from water. Since the 
entire point was flooded to a depth of sev- 
eral feet in both years, opossums there 
were separated from land by flood waters 
for as much as 3 miles. Moreover, the 

October, 1940. The animals had attempted to a 

te. 

the end of a 2- or 3-week flood neal 
Opossums showed some indication of 
coming back to Calhoun Point by Octo- 
ber, 1946, but at that time they were far 
below their 1942 numbers. 

Minks (Mustela vison), animals tha 
are highly adaptable and equally at hom 
on land or in water, were affected by th 
Calhoun Point floods less than any othe 
fur species. Signs indicating substantial 
populations were noted during every year 
of the study. 3 

Both red foxes (Vulpes fulva) and gray 
foxes (Urocyon cinereoargenteus cinereo 
argenteus) were present on Calhoun 
Point previous to the initial flooding in 
1938. Flooding reduced the habitable 
area for both species, and the peak floo 
of 1943 and 1944 undoubtedly evicte 
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hem from the area. Abundant signs of 
pxes were never observed on the study 
rea after 1944, though fox density on 
djacent, but higher, areas remained at a 
ery high point for several years. 
Striped skunks (Mephitis mephitis) 

vere more numerous in 1938 than at any 
ther time of the study. Even in that year 
ens appeared to be confined to the high- 
st ridge—the fallow field and the woods 
o the north of the field, both east of Big 
Jough. Flooding and the resultant 3- 
oot rise in the permanent water level 
indoubtedly made the area less suitable 
or this ground-denning species. 
Woodchucks (Marmota monax monax) 

Iso were adversely affected by permanent 
looding, although along the higher ridges 
heir dens and other signs were fairly com- 
non in October of 2 years of this study, 
944 and 1946. 
Calhoun Point has long been a favored 

ocality for squirrel hunters. Until about 
940, gray squirrels (Sciurus carolinensis) 
yredominated, as was attested by numerous 
unters. Fox squirrels (Sciurus niger rufi- 
enter), until that time, were most com- 
non along the pin oak ridges bordering 
he large opening in the center of the area 
nd along Big Slough and the west bound- 
iry, both territories adjoined by cultivated 
ields. With the death of large tracts of 
looded timber and the resultant opening 
ip of the stands, fox squirrels became the 
lominant species over practically the 
mtire area. In October, 1944, the writer 
covered every part of the 4-square-mile 
ract and observed a total of 24 fox squir- 

Table 8—Numbers of birds observed on 
study area in each of 4 years. 
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Previously, the 
nearly equal in 

rels and + gray squirrels. 
two species were more 
numbers. 

Cottontail rabbits (Sylvilagus florida- 
nus) were notably scarce on Calhoun 
Point, even before the 1943 and 1944 
floods, which undoubtedly evicted them 
from the tract. They were more common 
along the inland boundaries of the area, 
and on adjacent farm land, a circumstance 
to be expected in view of the very low, 
wet nature of the greater part of Calhoun 
Point. Both food and nesting conditions 
on the study area were obviously less favor- 
able than where waste grain, clovers, and 
other farm crops afforded abundant food, 
and higher sites provided safer nesting 
grounds. 

Birds 

Succession in bird life on this tract of 
flooded bottomland is indicated here only 
from general observations. Aquatic and 
marsh species, common before 1938, had 
become more numerous by 1944+. Some 
indication of the increase is reflected in 
table 8, the data for which were taken 
from one 7-mile boat or canoe trip in each 
of + years on Big Slough, Royal Lake, 
Chickahominy Slough, and the Illinois 
River. The same route was followed at 
each observation. “The general validity of 
the data in table 8 is strengthened by a 
number of other trips over the tract that 
yielded similar information. 

Calhoun Point has been subjected to 
heavy duck hunting since 1938. One hun- 

a 7-mile water trip through Pere Marquette 

NumBer OF INDIvIDUALS* 

SPECIES | | 
| August 16, August 6, October 15, | October 3, 

1938 1941 1944 1946 

Wood duck........ EeticeA lois 16 100 116 | 62 
Black-crowned night heron........ 11 50 42 39 
Yellow-crowned night heron. ...... 0 2 0 | 0 
Beesrablive heron ).te 5-2 2 whats ws 6 10 22 19 
0 TES er 6 68 40 31 
Sreen heron. . Te See See 13 40 24 26 

erican bittern. .. .. ie 1 2 0 3 
ed-wing blackbird... . : 10 56 40 24 
oodpeckers 7. : | 7 36 52 114 

* All figures over 10 ending in ‘‘0"’ I are estimates, believed to be conservative. 
7 Red-headed, pileated, flicker, downy, hairy, and red-bellied. 
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dred or more blinds scattered through the 
+-square-mile area resulted in widespread 
shooting almost daily during each hunting 
season. Because waterfowl were thus dis- 
couraged during the fall in their attempts 
to use the new marsh and flooded wood- 
land, evaluation of the area for water- 
fowl purposes has been complicated. 
However, the tract became potentially 
more attractive to dabbling ducks in its 
flooded state than it was formerly, because 
of the larger shallow water area and the 
development of rice cutgrass, fig. 17, 
smartweed, fig. 16, wild millet, and other 
aquatic and moist-soil plants that furnish 
food for ducks. 
Wood ducks (dix sponsa) are the only 

wild waterfowl that nested in the area. 
Yearly observations by Frank C. Bellrose, 
Jr., and other members of the Natural 
History Survey staff indicate a severalfold 
increase in breeding and summer popula- 
tions of these birds since 1938, apparently 
because of the greater area of attractive 
habitat. Nesting sites in the hundreds of 
hollow snags and trees are ample; and 
quiet, duckweed-covered waters in the 
flooded timberlands are probably ideal as 
rearing grounds. There was some evi- 
dence in 1946 of decreasing attractiveness 
of the area to wood ducks as a result of 
the opening up of flooded woodland and 
the trend toward the marsh stage of suc- 
cession. 

There was abundant evidence during 
much of the study period of a general 
increase in number of herons on the area. 
After 1941, a score or more of these birds 
could often be counted at a single stand, 
and, by including all of the concentration 
areas on the point, 500 to 700 herons could 
easily have been recorded in a day’s time. 
On August 6, 1941, Harry G. Ander- 
son, an ornithologist associated with the 
Natural History Survey, and the writer 
counted 200 American egrets (Casmero- 
dius albus egretta), 12 snowy egrets 
(Egretta thula thula), and 40 great blue 
herons (Ardea herodias herodias) on one 

20-acre bay. None of these birds is 
included in table 8. In June, 1941, four 

green heron (Butorides virescens) rooker- 
ies, averaging 20 nests each, were found 
in the course of routine work. Systematic 
coverage of the tract would probably have 
disclosed others. “The 600 or more acres 

: 
“al 
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of shallow water, abounding in minnows, 
small fish, frogs, crayfish, and other food, 
afforded excellent foraging grounds for: 
all species of wading birds present. 

With the appearance of marsh, breeding» 
populations of red-wing blackbirds (4 ge- 
laius phoeniceus phoeniceus) became estab-. 
lished in 1938. On May 15, 1942, Harry, 
G. Anderson and the writer counted 22. 
red-wing nests in less than one-half acre: 
of cattail marsh in Sawmill Slough, north 
of Coon Lake. This was near the middle; 
of the area; other red-wing colonies were: 
found in the various cattail stands along, 
the Illinois River, Big Slough, and other | 
places. The 10 red-wings noted on August 
6, 1938, table 8, were in the vicinity of a 
bareail marsh at the mouth of Chickahom- 
iny Slough. 

Highly suitable nesting and food condi 
tions for woodpeckers were provided by: 
the thousands of dead trees, in every con- 
dition of decay, on Calhoun Point. 
increase of woodpeckers on the area was 
noticeable as early as October, 1939, ‘oll 
lowing the death of numerous maple and 
other trees. As listed in table 8, at leas 
six species were observed, of which the red= 
headed woodpecker (Melanerpes erythr 
cephalus) was most common. Next 1 
numerical abundance was probably th 
red-bellied woodpecker (Centurus car 
linus); the flicker (Colaptes aurat: 
luteus) was third. An unusual number 
of pileated woodpeckers (Ceophloeus pile 
atus abieticola) were present, the writel 
observing 13 on the morning of October 
14, 1944. At least six were in one scat 
tered flock. Downy (Dryobates pube- 
scens) and hairy woodpeckers (D. villo- 
sus) were other species recorded. 

No attempt was made to determine the 
effect of flooding on perching birds. Such 
conspicuous forms as the prothonotary 
warbler (Protonotaria citrea) and Amer 
ican redstart (Septophaga ruticilla) were 
abundant on the area in years covered b 
this report. Harry G. Anderson and t 
writer recorded 45 of the former and 
of the latter on May 15, 1942. A tota 
66 species of birds were listed on tha 
date, but it is certain that many of thes 
were migrants. General evidence ind 
cates that the prothonotary warbler, 
least, increased over the population pres 
ent on the area is 1938, 

a ' 
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Starlings (Sturnus vulgaris vulgaris) 
vere observed in considerable numbers on 
he area in October, 1946. 

SUMMARY 

1. Timber killed by impoundment of 
vater for power development, channel 
mprovement, flood control, and other 
yurposes represents a problem of growing 
mportance throughout the United States. 

2. The effect of water impoundment 
yn timber was studied over an 8-year 
yeriod, 1939-1946, at the junction of the 
Vlississippi and Illinois rivers, where siz- 
ible tracts of river-bottom timber were 
cilled by the Alton Dam impoundment, 
irst pooled in 1938. 

3. The study area, Calhoun Point, 
onsisted of 2,200 acres of river-bottom 
orest, sloughs, lakes, and small marshes. 
About 600 acres of this tract were flooded 
yermanently by the Alton Dam, which 
‘aised the average summer water stage 
ibout 3 feet. This rise in level reduced 
he highest elevation on Calhoun Point 
trom 10 to 7 feet above the average sum- 
ner water surface. 

4. Timber stands on the study area 
vere all-age, river-bottom hardwoods 
sharacteristic of the upper Mississippi 
River valley. Silver maple was easily the 
lominant species; American elm, white 
ish, pin oak, pecan, river birch, cotton- 
wood, black willow, persimmon, hack- 
erry, and waterlocust were other com- 
non species. Important shrubs were but- 
onbush, waterprivet, and deciduous holly. 

5. The effects of flooding were studied 
yn sample areas, consisting of six 50-foot 
transects, aggregating 3.5 miles in length. 
These transects crossed all representative 
timber types on Calhoun Point.  Individ- 
ual trees in the sample were identified by 
numbered metal tags attached with gal- 
vanized nails at breast height. Records 
involving species, d.b.h., crown class, gen- 
eral vigor, depth flooded, and year of 
death were taken at intervals. A total 
of six inspections, in addition to the one 
t time of tagging, and numerous visits at 
ther seasons, supplied the data for this 
eport. 
6. River stages, 1937-1946, at Graf- 

on, Illinois, less than 2 miles downstream 
rom the area, were studied in relation to 
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the rate of dying in tree species and suc- 
cession in aquatic vegetation. 

7. The effect of flooding on timber 
was studied under three categories: (1) 
timber actually flooded; (2) timber on 
sites where the water table had been raised 
to the ground surface; and (3) timber on 
unflooded land, where the average sum- 
mer water table had been raised approxi- 
mately 3 feet. 

8. Eight years of actual flooding of 
timber areas resulted in practically com- 
plete tree mortality. In most tree species, 
flooding to a depth sufficient to cover the 
root collar, less than 20 inches, was fatal. 
Rate of dying showed wide variation by 
species. Pin oak was most susceptible to 
injury from flooding, all individuals of this 
species dying before or during the third 
year. White ash was most resistant, a 
few individuals giving rise to trunk 
sprouts 8 years after inundation. Mortal- 
ity in most other tree species was 100 per 
cent in 6 years. Waterlocust showed a 
mortality of 96.0 per cent and black wil- 
low 43.5 per cent in 6 years; a few trees 
of these species were still alive 8 years 
after impoundment. All bur oak trees 
were dead 3 years after permanent flood- 
ing was begun; all persimmon, hackberry, 
hawthorn, river birch, and cottonwood 
were dead in little more than 4 years. 
Most silver maple was dead in about 4 
years; all silver maple, American elm, 
and pecan were dead in about 6 years. 

9. The three shrub (or small tree) 
species represented in the water sample 
likewise varied in tolerance to flooding. 
Deciduous holly showed 100 per cent 
mortality in about + years. Waterprivet, 
in October, 1946, more than § years after 
flooding, showed 85 per cent mortality; 
surviving individuals were in less than 2 
feet of water. It appeared in 1946 that 
some of these would live. Buttonbush 
was definitely the most tolerant species 
sampled, this shrub showing a survival of 
40 per cent or more except when deeply 
submerged. 

10. The diameter of trees and shrubs 
subjected to flooding had little influence 
on their death rate. An apparent differ- 
ence in the 2-inch class was due to species 
rather than to size. In general, within 
each species, healthy, vigorous trees showed 
the greatest resistance to flooding, and the 
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very small class (other than in semiaqua- 
tic species) and the overmature class 
showed the least resistance. “The depth 
flooded (short of submersion) likewise 
appeared to make little difference, provided 
the root collar was covered. A depth of 
less than 20 inches was sufficient to cover 
the root collar of all species involved. 

11. The harmful effect of a raised 
water table was clearly discernible, partic- 
ularly where mud conditions were cre- 
ated, but, for each species, tree mortality 
was less severe in mud than in water. To 
mud, as to water conditions, pin oak was 
very susceptible and white ash very resist- 
ant; semiaquatic shrubs like waterprivet 
showed no mortality in mud. 

12. On land above the mud level, but 
subjected to a 3-foot rise in the water 
table, only pin oak showed conspicuous 
reaction. Here, at the end of approxi- 
mately 6 years, mortality among trees of 
this species had reached 28.2 per cent and 
was noticeably progressive. Losses in elm 
and maple were much lower, and white 
ash, pecan, cottonwood, and several other 
trees and shrubs apparently were unaf- 
fected by the increased water level. 

13. Several tree species bore fruit un- 
der flooded conditions. “This occurrence 
was most pronounced during the first 2 
years. Only willow, waterlocust, water- 
privet, and buttonbush produced fruit dur- 
ing the third year subsequent to inunda- 
tion. 

14. Trees with root systems flooded 
only on one side showed differential dying 
rates in parts of the same tree, the side 
inundated being nearly always the first 
to die. 

15. Willow, white ash, and button- 
bush showed marked ability to set adven- 
titious roots during the first 2 or 3 years 
of flooding. Silver maple showed this 
ability to a lower degree. 

16. The effect of flooding on forest 
reproduction was similar to that on par- 
ent trees. White ash reproduction showed 
by far the greatest tolerance to flood con- 
ditions. 

17. Falling of dead timber became 
noticeable 3 years after flooding; it was 
advanced 6 years afterward, and extremely 
pronounced 8 years afterward. Pin oak 
showed greatest resistance to trunk fall; 
other species, without durable heartwood, 
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snapped off at varying distances along the 
trunk. 

18. Dead timber falling on the study 
area became waterlogged or deeply embed- 
ded in mud. Few falls reached the Mis- 
sissippi and Illinois rivers to offer hazards 
to shipping and commercial fishing. 

19. By 1946, conversion to marsh of 
the flooded bottaciands then a jumble 
of fallen logs and debris lying in mud and 
shallow water, had begun. Cattail, duck 
potato, and various sedges were the most 
common marsh invaders; smartweed, wild 
millet, and rice cutgrass held a similar 
position on moist soil. 

20. Extremely heavy growths of coon: 
tail and leafy pondweed, often covered in 
the fall by a mat of duckweed, appeared 
in the clear-water sloughs and lakes dur 
ing the first + years of flooding. D 

21. Floods, several feet above normal 
pool stage in 1943, 1944, and 1945, 
destroyed practically all submerged and 
emergent aquatic vegetation, but, by the 
fall of 1946 several species showed evi- 
dence of recovery. 

22. Reproduction of river-bottom tree 
species was common in 1944, and, in 1946, 
seedlings of maple, elm, ash, willow, cot 
tonwood, pin oak, and pecan were grow- 
ing vigorously. . 

23. Among mammals, muskrats 
showed great adaptability to conditi 
induced by flooding. ‘The severe flo 
of 1943 and 1944, and a lesser flood in 
1945, apparently depleted their numbers 
but there was evidence of recovery bj 
October, 1946. possums and cotton 
rabbits were apparently evicted from 
area by the series of high waters. 

24. Raccoons and minks, with som 
fluctuations in populations, remained com 
mon to abundant in the area throughou 
the period of study. } 

25. Land mammals, such as woot 
chucks, skunks, and foxes, found less aml 
poorer habitat on the area after floodin 
in 1938 than previously. The 3-foot rise 
in the water table undoubtedly limited th 
area suitable for ground dens on this lo 
flood plain. 

26. Flooding improved the Calhot 
Point habitat for wood ducks, herons, an 
woodpeckers, and was attended by noti¢ 
able increases in the populations of thes 
three groups. The increase was perha 
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Ost conspicuous in woodpeckers, for marsh was accompanied by increases in 
hich the thousands of dead and dying the number of nesting red-wing blackbirds. 

rees provided unlimited food and nest- Considerable numbers of starlings were 
ng sites. The development of cattail observed on the area in 1946. 
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FOREWORD 

F all of the geese inhabiting North 
America, the Canada goose stands at 

or near the top of the list in general 
recognition, and as a game bird. So well 
known is it that the mention of wild goose 
brings to the average person a mental pic- 
ture of the great gray-bodied, black-necked, 
white-jowled “honker.” Francis Kortright, 
in his The Ducks, Geese and Swans of 
North America says, “Sagacity, wariness, 
strength and fidelity are characteristics of 
the Canada Goose which, collectively, are 
possessed in the same degree by no other 
bird.” The cold, calculating, investigative, 
scientific eye may occasionally cast doubt 
on the completeness with which some of 
these traits permeate the whole population 
(as will be noted in this report). One can, 
if he searches diligently, find a thriftless 
Scotchman. 
Wide distribution, great size, and habits 

conspicuous to the ear and eye have all 
assisted in making the Canada goose a 
well-known bird; but most of the knowl- 
edge concerning it has been general and 
superficial. During some time in the year 
this goose may be seen from one coast to 
the other and from northern Canada to the 
Gulf of Mexico. To the average person 
this wide distribution might mean that the 
elimination of the species from any of its 
areas of habitation would be difficult. But 
every field biologist is familiar with the so- 
called “flyway concept” that has devel- 
oped in the past few decades. This con- 
cept, backed by a large quantity of band- 
recovery data and general observation, is 
that the whole population of a migratory 
species may be divided into subpopulations, 
each having rather definite nesting and 
wintering areas and routes of movement, 
with a minimum of mixing among these 
subpopulation groupings. 

On the basis of this thinking, the study 
of a migratory species breaks down into a 
number of geographic units, and the suc- 
cess or failure of one flyway population 
may affect but little the populations of other 
flyways. 

This is the problem that faced those in- 
terested in the geese wintering in Illinois. 
From nesting grounds on the west side of 
James Bay in Canada, one segment of the 
Canade goose population moved south and 
west, and in recent years wintered to a very 
large extent at the Horseshoe Lake Game 
Refuge in Alexander County, Illinois. About 
half of the population of geese in the Mis- 
sissippi flyway concentrated in a small area 
where excessive hunting could conceivably 
have affected numbers and hunting successes 
in a very large area both inside and out- 
side the state. The object of the study re- 
ported herein was to ascertain the health 
of the Horseshoe Lake population, and this 
study required a broad attack both as re- 
lated to the subject matter investigated and 
the geography involved. 

Both of the authors have been far afield 
in this study. Mr. Smith, as Flyway Bi- 
ologist for the United States Fish and Wild- 
life Service, has had an opportunity allowed 
to but a very few to observe this and other 
Canada goose populations. Mr. Hanson 
spent several years <t Horseshoe Lake and 
parts of two summers in the James Bay 
nesting area 
The section titled “Population Survival” 

represents an attempt to analyze a difficult 
problem with data difficult to obtain in 
quantity. The data available have been 
explored by Mr. Hanson, and certain con- 
clusions reached. These conclusions, it is 
realized, may vary somewhat from the true 
picture, but it is felt that their inclusion is 
worth while as a stimulus to a fuller in- 
vestigation of this problem even if there 
were no other values accruing. 
A study such as the following must of 

necessity have authors. It is obvious, how- 
ever, that an investigation of this magni- 
tude is the result of the authors’ efforts 
plus assistance from many people in numer- 
ous ways. To all who helped in any way 
we are deeply grateful. 

Hartow B. Mitts, Chief 

Illinois Natural History Survey 
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Canada Geese of the 

Mississippi Flyway 

With Special Reference 
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S Mot Ei 

ORSESHOE LAKE, | formed 
from an ancient oxbow of the 
Mississippi River, lies in Alex- 

ander County, Illinois, at the southwest 
tip of the state, fig. 1. An area, totaling 
3,489.77 acres, that includes the lake and 
the island it surrounds, was purchased by 
the Illinois State Department of Con- 
servation in 1927 for use as a wildlife 
refuge. Subsequent purchases in 1941, 
1945, and 1946 added about 220 acres 
to the area, now known as the Horseshoe 
Lake Game Refuge. 

That the plan of use for the Horse- 
shoe Lake area was eminently successful 
from the standpoint of attracting wildlife 
soon became evident. Flocks of Canada 
geese that previously had wintered along 
the Mississippi River in the region of 
southern Illinois leit their traditional 
wintering grounds for the food supply and 
the rest lake provided by the refuge. In 
recent years, for varying periods during the 
autumn and winter, the Horseshoe Lake 
Game Refuge and the countryside im- 
mediately around it have contained ap- 
proximately 50 per cent of the Canada 
goose population wintering in the entire 
Mississippi River valley. 

Along with the increase in numbers of 
Canada geese at Horseshoe Lake there 
were two developments of primary im- 
portance: a tremendous increase in shoot- 
ing pressure on the flock and an altera- 
tion in the behavior of the geese. Once 
as wary as any waterfowl population in 

* Flyway Biologist, United States Fish and Wildlife 
Service. 

to an Illinois Flock 

the Mississippi River valley, the goose 
flock using Horseshoe Lake gradually 
lost most of its fear of man and gunfire 
while near the refuge. The obvious re- 
sult of the greatly increased shooting 
pressure and the loss of normal wariness 
was a tremendous increase in the kill. 

Large annual kills made at Horseshoe 
Lake, beginning in 1939, focused the at- 
tention of wildlife administrators on the 
need for a long-term management program 
in that area. In recognition of this need, 
the Natural History Survey Division of 
the Illinois State Department of Regis- 
tration and Education instituted the re- 
search program on which the present re- 
port is based. When it became evident 
that the Horseshoe Lake goose problem 
was not only of local importance, but 
national and international in scope, the 
United States Fish and Wildlife Service 
initiated a program of investigations to 
cover the entire range of the Canada 
goose population wintering in the Mis- 
sissippi River valley; these investigations 
extended from the James Bay region of 
Canada to the coastal marshes of Louisi- 
ana. 
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Livingston E. Osborne, Director; Lewis 
E. Martin, Harold L. Gray, and Joe B. 
Davidson, members of the administrative 
staff; and Vernal Nave, C. E. Laughery, 
and Kenneth Long, refuge managers. 
The inception of the Canada goose study 
at Horseshoe Lake was in no small meas- 
ure due to Paul S. Smith, formerly Chiet 
Conservation Officer, Illinois Department 
of Conservation, and later Game Man- 
agement Agent of the United States Fish 
and Wildlife Service. He was one of the 
first to recognize the serious consequences 
of the high Canada goose kills in southern 
Illinois and to awaken others to its dan- 
gers. The valuable co-operation given the 
research program by Smith was continued 
by his successor, Vernon C. Conover. 

For their official helpfulness and per- 
sonal interest in the research program, we 
are indebted to the late Dr. Theodore H. 
Frison, formerly Chief, to Dr. Leo R. 
Tehon, formerly Acting Chief, and to 
Dr. Harlow B. Mills, present Chief, of 
the Illinois Natural History Survey; to 
Dr. Clarence Cottam, Fredrick C. 
Lincoln, Jesse F. Thompson, Leo Couch, 
Dr. Gustav A. Swanson, and Richard 
Griffith, all of them during the period of 
field work with the United States Fish and 
Wildlife Service; to Dr. Harrison F. 
Lewis and T. S. Hennessey of the 
Dominion Wildlife Service, Canada De- 
partment of Mines and Resources; and to 
Dr. T. J. Orford of the Indian Affairs 
Branch, Canada Department of Mines 
and Resources. 

Manly Miner, President of the Jack 
Miner Migratory Bird Foundation, Inc., 
acting in behalf of the Miner family and 
the Miner Foundation, was most helpful 
during the course of this study. For per- 
mission of the Miner family to compile 
and analyze the Miner goose-banding rec- 
ords, we are deeply appreciative. 

The senior author was privileged to un- 
dertake field studies in the James Bay area 
in 1946 and 1947 under the auspices of 
the Arctic Institute of North America. 
For helpfulness in connection with this 
activity we wish to thank Dr. A. L. Wash- 
burn, Executive Director of the Institute. 

In 1947, Ducks Unlimited provided the 
senior author with funds for an aerial re- 
connaissance of the breeding grounds of 
the Canada goose in northern Ontario and 
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northeastern Manitoba. Appreciation is 
due for the support given this program 
by L. H. Barkhausen, B. W. Cartwright, 
and Arthur Bartley. Paul Queneau of 
Westport, Connecticut, rendered valuable 
assistance during these flights by operating 
one of the aerial cameras used and keeping 
a personal flight log of his observations. 
We are grateful to Father John M. 

Cooper of the Catholic University of 
America for permission to quote from his 
unpublished report on tribal and family 
hunting grounds in the James Bay area 
and to reproduce a portion of his accom- 
panying map, fig. 9. This report, on file 
in the Indian Affairs Branch, Canada 
Department of Mines and Resources, was 
made available to us through the courtesy 
of T. R. L. MacInnes. 

Employees of the Hudson’s Bay Com- 
pany and other residents of the James Bay 
area have shown us many courtesies and 
contributed information. We are _in- 
debted to William B. Anderson, W. J. 
Cobb, Mathew Cowan, R. M. Duncan, 
William Faries, C. C. Forman, William 
Glennie, Patrick Houston, Wesley Hous- 
ton, A. H. Michell, Father Leopold 
Morin, Thomas Rettalack, Norman Ross, 
Arthur Sullivan, and the late James Watt 
and Mrs. Watt. The above people, as 
well as the following, have zealously re- 
ported bands in past years: J. W. Ander- 
son, Bishop Henri Belleau, Father Bilo- 
deau, George S. Cotter, H. Gibbs, the 
Rey. Arnold C. Herbert, Brother Gerard 
Lavoie, the Rev. D. A. MacLachlan, 
Norman Mathew, L. G. Maver, P. A. C. 
Nichols, E. H. Riddell, the Rev. H. A. 
Turner, the Rev. J. H. Turner, J. B. 
Tyrer, and Harold Udgarden. 

For information on the wintering 
grounds and kills of Canada geese in 
various states we are indebted as follows: 
for Michigan, Herbert J. Miller and 
Dr. Miles D. Pirnie; for Wisconsin, 
Therman Deerwester and F. R. Zimmer- 
man; for Minnesota, Frank D. Blair; for 
Indiana, William B. Barnes; for Iowa, 
Bruce F. Stiles; for Missouri, M. O. 
Steen. Data for other states have been 
gathered largely by the authors, but Frank 
C. Bellrose of the Illinois Natural His- 
tory Survey has furnished us with the in- 
formation on Canada goose concentrations 
in the Illinois River valley. 
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From 1940 through 1943, staff ment- 
bers of the Illinois Natural History Sur- 
vey carried out studies of a captive Canada 
goose flock on the Bright Land Farm near 
Barrington, Illinois, a program supported 
by the late A. L. Eustice and Mrs. Eustice, 
aided by Carleton A. Beckhart. 

Cecil S. Williams, Dr. Elizabeth Brown 
Chase, Arthur S$. Hawkins, and Dr. 
Gustav A. Swanson have read parts of 
the manuscript and given much helpful 
criticism. Dr. Chase and H. W. Bean 
have reviewed the statistical data. Arlone 
Hanson has contributed much valuable 
assistance in the field and in the office. 

MATERIALS AND METHODS 

This Canada goose study is based on 
data from three primary sources: data 
collected at Horseshoe Lake, Alexander 
County, Illinois; surveys by the authors on 
the distribution, habitat, and behavior of 
the population elsewhere in the Mis- 
sissippi flyway; and banding records of 
the Jack Miner Bird Sanctuary, Kings- 
ville, Ontario. Data from other sources 
have been used as indicated in the text. 

Data From Horseshoe Lake 

Most of the data relating to Canada 
geese of the Horseshoe Lake Game Refuge, 
prior to 1940, were obtained by Paul S. 
Smith when he was federal Game Manage- 
ment Agent. In 1940 and 1941, Arthur 
S. Hawkins, then Game Technician of 
the Illinois Natural History Survey, 
collaborated with Smith on an investi- 
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gation of conditions at and near Horse- 
shoe Lake. 
used at Horseshoe Lake was designed and 
constructed by John M. Anderson and 
Jacob H. Lemm of the Natural History 
Survey and in February, 1941, the first 
bandings of geese in the area were made 
by Hawkins, who recorded the sex and 
age classes of birds banded. In January 
and February, 1942, and in the winter 
of 1942-43, Dr. William H. Elder con- 
tinued the trapping program begun by 
Hawkins. From the autumn of 1943 to 

The first successful trap — 

4 

the spring of 1947, the senior author was — 
responsible for the research program at 
Horseshoe Lake. 

In the studies at Horseshoe Lake, par- — 
ticular emphasis was given to trapping and 
banding (Hanson 1949c), often the only 
techniques whereby such vital statistics as 
average longevity and rate of population — 
turnover can be obtained. These study 
techniques yielded data on sex and age 
composition of the flock, and, in con- 
nection with bag inspection, on the dif- 
ferential vulnerability of the sex and age 
classes. Sex and age criteria, flock habits 
and flock organization, crippling losses, 
and, as time permitted, diseases and para-_ 
sites of Canada geese were also studied. © 
The total numbers of Canada geese 
trapped and banded at Horseshoe Lake © 
by the Illinois Natural History Survey 
are given in table 1. 

Data From Jack Miner Sanctuary 

On a number of occasions, members of 
the Illinois Natural History Survey staft 

Table 1—Number of Canada geese trapped at Horseshoe Lake, Alexander County, 
Illinois, by Illinois Natural History Survey personnel, during the fall and winter seasons of 
1940-41 through 1946-47. 

iG@eace RETURNS Torat {Repeats AnD} ToraL 
SEASON OF TRAPPING Banvep | ReTRAPPED * Inpi- RETURNS ANNUAL 

vipuaLs | ReTRApPED* Carcu 

TAAL aa eh sien et a ees 315 0 315 11 326 
Lhe NW AI Oe bres eae a ge pc 402 6 408 24 432 
1942-43. . Bey: 1,036 18 1,054 147 1,201 
1943-44. 2,329 133 2,462 2,139 4,601 ae 
1944-45. 853 248 1,101 1,567 2,668 
1945-46... 310 231 541 543 1,084 
1946-47... 502 215 717 289 1,006 

Total. . 5,747 851 6,598 4,720 11,318 
i 

*A return is a goose trapped and banded at Horseshoe Lake that is retrapped at Horseshoe Lake in any year following 
the year of banding. A repeat is a goose trapped and banded at Horseshoe Lake that is retrapped at Horseshoe Lake 
in the year of banding, or a return that is retrapped more than once in any year. : 
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Fig. 2—Map of the Hudson-James Bay range of Canada geese that winter in the Mississippi 
River valley. The main breeding range of this goose population is between the Severn and 

the Albany rivers. 

have visited the Jack Miner Bird Sanc- 
tuary at Kingsville, Ontario, to study 
trapping operations. ‘The first traps built 
at Horseshoe Lake, although set on land, 
were modeled after the water trap per- 
fected by the Miners. In May, 1945, 
the authors visited. Kingsville to obtain 
background material requisite for com- 
piling and interpreting Miner band-re- 
covery data. The Miner records con- 
sisted of the original reports of band re- 
coveries from hunters in the United 

States and Canada, and from missionaries 
and fur traders in the far north, who re- 
ported recoveries made by the natives. 
The senior author was responsible for the 
compilation of these original data, which 
are filed in Ottawa at the Dominion 
Wildlife Service, Canada Department of 
Mines and Resources. 

Between 1915 and the spring of 1944, 
approximately 31,000 Canada geese were 
banded at the Miner Sanctuary. From 
these bandings approximately 3,900 rec- 
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Table 2—Number of Canada geese banded 

at the Jack Miner Bird Sanctuary, Kingsville, 
Ontario, during the fall trapping seasons, 

1927-1944. 

: GEESE = GEESE 
YEAR BANDED YEAR BANDED 

1927... S0= || 1936) eee 660 
1928230 ae bey tueey | IR KA os oheee 1,741 
NS 2 eat gene er 225 LOSS ee 604 
1030na oe 578 || 1939...... 1,606 
1931. . 1,091 |] 1940...... 1,182 
1932... 1,129 1941. ..... 1,235 
19385 eon 1,490 || 1942...... 1,167 
1934. 468 |] 1943...... 1,294 
LOSS gee 170 |) 1944...:.. 984 

TOtah ee he ee aes Een 16 ,232 

ords of recoveries had been received by 
1944. Although exact records are not 
available for the early years, it is estimated 
that about one-half of the 31,000 geese 
were banded in the autumn months, table 
2, when many geese of the Mississippi fly- 
way migrate through the Kingsville re- 
gion. A comparatively small number of 

Fig. 3.—Noon stop on the Albany River, June 1947. 

Ittrwors NarurAL History SurvEY BULLETIN Vol.'25, Art. 3 

the geese of this flyway migrate through 
Kingsville in spring. Recovery records 
from fall-banded geese for which sufficient 
data are available have been analyzed for 
use in this paper. ; 

Because of their sheer mass and the 
span of years they cover, data from the 
Miner bandings are outstanding in the 
annals of wildlife study. That the band- 
ings have not yielded findings commen- 
surate with their size is understandable, 
as they were begun at a time when little 
was known about sexing and aging of 
Canada geese. 

Because Jack Miner did not serially 
number his bands, some of the potential 
values of his bandings will never be real- 
ized. Prior to 1932, his bands were 
marked with symbols to represent only the 
season and year in which they were used. 
For example, “25 S” meant 1925 spring; 
“25 F” meant 1925 fall. Since 1932, all 
bands have been stamped with an addi- 
tional letter to signify the date of band- 
ing, and, since the fall or autumn of 
1946, all bands have also been serially 
numbered. 

Canoe and plane 
of travel in much of the breeding range of the Mississippi Valley geese. 

are the only means 

§ 

: 
; 

% 
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Fig. 4—Map showing flight routes of an aerial reconnaissance of the breeding grounds of 

Canada geese south of Hudson Bay and west of James Bay in 1947. 
the various flights discussed in the text. 

Recovery records for the first 8 years 
are incomplete, as many of the letters re- 
porting bands were given to newspapers 
and never returned. In some cases only 
news clippings with incomplete data 
served to preserve early records. 

Data From Other Areas 

Field studies on Canada goose concen- 
trations away from Horseshoe Lake were 
begun by the junior author in 1942. Be- 
ginning in 1943, he inventoried by plane 
many of the wintering concentrations from 
Horseshoe Lake to Louisiana. He de- 
voted the summer of 1943 to a survey 
of the south and east coast areas of James 
Bay, from Moose Factory, Ontario, to 
Fort George, Quebee, fig. 2. The follow- 
ing summer he made a reconnaissance of 
the west coast from Moose Factory to 
Cape Henrietta Maria. 

The senior author made a brief pre- 
liminary trip to James Bay in the summer 
of 1946, visiting Moose Factory, Rupert 

Roman numerals designate 

House, and Fort Albany, and ascending 
Little Partridge Creek via canoe. In 
1947, he spent from mid-May to Septem- 
ber investigating the breeding grounds in- 
land from the west coast of James Bay; he 
used both canoe, fig. 3, and plane for 
these surveys. The aerial reconnaissance 
in 1947 included stops at Weenusk, Fort 
Severn, and York Factory. Approxi- 
mately 375 aerial photographs were taken 
on this aerial survey, the itinerary of 
which is shown in fig. 4. 

Data From Questionnaires 

Approximate'y 40 questionnaires re- 
garding goose-breeding grounds and kills 
were distributed to fur trade posts in the 
Canadian Eastern Arctic in 1947, 
through the courtesy of the administra- 
tion of the Northwest Territories, Canada 
Department of Mines and Resources. 
Replies to the questionnaires have been 
summarized and the data included in 
this report. 
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THE FLYWAY CONCEPT 

Over a decade ago, Lincoln (1935) 
presented the concept that the routes 
taken by North American birds in migra- 
tion fall into major flyways or lanes of 
travel. Recoveries of banded birds have 
demonstrated the validity of the flyway 
concept with respect to waterfowl as well 
as many other kinds of birds. Lincoln 
named the Atlantic, the Mississippi, the 
Central, and the Pacific flyways as the 
principal ones of North America. 

The limits of the waterfowl flyways 
vary somewhat with each species and may 
change to some degree from year to year, 
depending on weather, surface water, and 
food conditions. In most species the 
populations of one flyway merge al- 
most imperceptibly with those of ad- 
joining flyways. Consequently, the fly- 
way taken in any one year by an individ- 
ual bird breeding in an area where two 
flyways meet may be due in part to 
chance. 

The adherence of ducks and geese to 
their ancestral flyways has been demon- 
strated experimentally by removing in- 
dividuals from one flyway to another. 
With relatively few exceptions, the trans- 
ported individuals have been recorded 
later in their original flyways. One of 
the early experiments of this kind with 
ducks was begun in 1918 by MclIlhenny 
(1940), who, in co-operation with Dr. 
Arthur A. Allen of Cornell University 
and the United States Bureau of Biolog- 
ical Survey, shipped ducks and _ coots 
trapped during the winter in Louisiana, 
which is in the Mississippi flyway, to 
points in the Atlantic and Pacific fly- 
ways. Most of the released individuals 
that were later recovered or retrapped 
were taken in the: Mississippi flyway. 

Perhaps the earliest test of this kind 
with Canada geese was made by Jack 
Miner; complete data on the test were 
found in the files of the Dominion Wild- 
life Service. In the spring of 1934, 25 
geese trapped at the Miner Sanctuary, 
from flocks that had wintered on the 
Atlantic Coast and were in migration to 
their breeding grounds along the east 
coast of James and Hudson bays, were 
released among a concentration of blue 
and snow geese at Grant Lake, Mani- 

Vol. 25, Art. 3 

toba, a locality far west of their own 
migration routes. Three of these geese 
were later reported shot, two of them in 
their own flyway: one in the vicinity of 
Poplar Branch, North Carolina, in the 
fall of 1934; the other near Lake St. 
John, Quebec, in the fall of 1940. The 
third was recovered in northern Mani- 
toba in the spring of 1934, too soon after 
release for the record to be significant. 

The chief deviations from flyway con- 
sciousness are among young birds that 
have not yet nested (Lincoln 1934). ~ 
Williams & Kalmbach (1943) showed — 
that the migratory behavior of young 
Canada geese when raised in or trans- 
ported to a new area is similar to the be- 
havior of geese native to that area. 

As pointed out by Lincoln (1935), the 
adherence of waterfowl to their ancestral 
flyways has particular administrative 
significance in connection with conserving 
the continental waterfowl resources. “It — 
indicates,’ Lincoln writes, “that if the ~ 
birds should be exterminated in any one 
of the four major flyways now defi- 
nitely recognized, it would at best be a ~ 
long time before that region could be re- 
populated, even though birds of the species ~ 
affected should continue over other fly- ~ 
ways to return to their great breeding 
grounds of the North.” 

This hypothesis is of special significance 
as applied to the management of Canada 
geese. Members of a species with a fairly — 
low breeding potential, they would prob- 
ably require several years to regain their 
numbers in any one flyway after having 
been once seriously depleted. Thus, it © 
is to the hunter’s best interests that the — 
yearly kills in each flyway be kept within 
reasonable bounds. 

EASTERN POPULATIONS 

A brief review of the distribution and ~ 
taxonomy of Canada goose populations 
in eastern North America is relevant to 
an understanding of the data later pres- — 
ented concerning the Mississippi flyway — 
population. F 

The Canada geese using the Atlantic 
and Mississippi flyways, as defined by 
Lincoln (1935), have been recognized as ~ 
belonging to two distinct major popula- 
tions, based on taxonomy (Todd 1938) 
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Fig. 5—Extreme examples of plumage variation in Canada geese of the flock wintering at 
Horseshoe Lake in southern Illinois. The majority of the geese at Horseshoe Lake approach the 
dark-colored goose, left above, considered to be Branta canadensis interior; but a few resemble 
the individual at the right. The latter is more like Branta canadensis canadensis of the North 
Atlantic coast. The goose on the left is a yearling female; that on the right, a yearling male. 

and location of the breeding grounds: the 
North Atlantic population and the Hud- 
son-James bay population. The North 
Atlantic population constitutes a distinct 
Management unit. The study reported 
here indicates that the Hudson-James bay 
population is not homogeneous but con- 
sists of four subpopulations, each of 
which constitutes a separate management 
unit having a fairly distinct range of its 
own. These subpopulations are here 
designated by terms suggestive of their 
Wintering grounds or migration routes: 
the South Atlantic, the Southeast, the 
Mississippi Valley, and the Eastern Prai- 
rie.* The ranges of these subpopulations 
are shown in fig. 6. 

Todd (1938) noted what he considered 
significant plumage differences among 

* Name and recognition of the Eastern Prairie popula- 
tion as a separate population from Cecil S$. Williams of 
the United States Fish and Wildlife Service, 1946. 

Canada geese collected in the eastern 
half of the United States and proposed 
a new subspecies, Branta canadensis in- 
terior, for the darker colored birds that 
breed and migrate in an area west of the 
range of the nominate subspecies, Branta 
canadensis canadensis. Fig. 5 shows two 
Canada geese trapped at Horseshoe Lake 
with plumages that illustrate some of the 
differences between these two races. 

“Typical canadensis, as represented by 
breeding examples from Newfoundland 
and by winter birds from the South 
Atlantic coast, is a comparatively light- 
colored bird,” according to Todd (1938). 
“In breeding dress the anterior under 
parts are buffy white, and this pale color 
runs up on the sides of the lower neck 
(behind the black) to form a conspic- 
uous light-colored area on the upper 
back. In the new race this feature is 
wanting. The feather-edgings of the new 
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Fig. 6.—Map showing roughly the main ranges of the four populations of Canada geese — 
nesting in the Hudson-James bay region. ‘The range of the Mississippi Valley geese overlaps — 
the range of the Southeast population chiefly in fall; the range of the South Atlantic popula- 
tion overlaps the range of the Southeast population chiefly in spring. The western limits — 
of the range of the Eastern Prairie population extend farther west than indicated here. The 
eastern limits of the range of the South Atlantic population probably extend farther east in 
some areas than indicated. 
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race are generally darker, while the un- 
der-plumage is conspicuously so.” 

Official recognition was given to the 
race interior by its inclusion in the 
Twentieth Supplement to the American 
Ornithologists’ Union Check-List of 
North American Birds (Wetmore 1945). 
Appendix B contains a brief summary of 
the latest classification of the Canada 
geese of the genus Branta, with notes 
regarding recognition of various kinds 
by the Indians. 

North Atlantic Population 

The Canada geese of the North 
Atlantic, which breed in Newfoundland, 
eastern Quebec, and Labrador north to 
the northern limit of trees (Austin 1932), 
are those recognized by Todd (1938) as 
Branta canadensis canadensis. In the 
autumn, they migrate down the Atlantic 
Coast and winter principally from Port 
Joli and Port l’Hebert, Nova Scotia 
(Tufts 1932, Lloyd 1923), to Martha’s 
Vineyard, Massachusetts, and south prob- 
ably as far as New Jersey. Skins ex- 
amined by us at the Chicago Natural 
History Museum indicate that some of 
these geese winter as far south as the 
coast of North Carolina, where they 
mingle with South Atlantic geese. 

Low (1935), in a report on 64 
Canada geese banded at Cape Cod, 
Massachusetts, presented convincing evi- 
dence that the flight of geese along the 
North Atlantic Coast is a distinct entity. 
Twenty-five of the 26 geese later re- 
covered or recaptured were taken between 
Newfoundland and New Jersey. One 
was recovered in Florida. 

Hudson-James Bay Populations 

The Canada geese that breed inland 
from both coasts of Hudson and James 
bays, fig. 2, as far north on the west 
coast as Churchill, Manitoba, and prob- 
ably as far north on the east coast as 
Baffin Island, which lies just north of 
Cape Wolstenholme, conform to the 
description given by Todd (1938) for 
Branta canadensis interior. While the 
distribution of geese breeding around the 
two bays is more or less continuous, 
available data indicate that this popula- 
tion is a heterogeneous one and is com- 
posed of the four segments or subpopula- 
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tions previously named: the South Atlan- 
tic, the Southeast, the Mississippi Valley, 
and the Eastern Prairie. Each has its own 
breeding range, migration routes, and 
wintering areas, figs. 6 and 7. The exist- 
ence of two of the population divisions 
that nest in the Hudson Bay area, one 
wintering along the central Atlantic 
Coast and the other in the Mississippi 
River valley, was first pointed out by 
Manly Miner (1931). This discovery, 
based on band recoveries, was due in 
part to the fortuitous location of the 
Miner Sanctuary, fig. 12, which lies 
about midway between the migration 
routes of these populations and thus per- 
mits banding of both populations. 

South Atlantic Population—This 
population is distributed in winter along 
‘the Atlantic Coast from southern New 
Jersey to Chesapeake Bay, Back Bay 
(Virginia), Pamlico Sound, and Curri- 
tuck Sound, and Hyde and Dare counties, 
North Carolina. Recoveries from geese 
migrating through the Miner Sanctuary 
in the spring, and banded there in that 
season, reveal that Lake Mattamuskeet 
in Hyde County, North Carolina, has in 
recent years become the most important 
wintering area of this population. 
A portion of the birds in this popula- 

tion stop at the Miner Sanctuary while en 
route to their breeding grounds, which are 
on the Belcher and probably the Twin 
Islands and in suitable localities along 
the east coast of James and Hudson bays, 
and inland probably to the height of land, 
as suggested by Todd (1938). Band 
recoveries indicate that the breeding 
range may include a portion of southern 
Baffin Island, fig. 7. Large numbers of 
recoveries reported from a post or small 
area may actually have been taken along 
extensive areas of the coast. For instance, 
recoveries plotted as from the Belcher 
Islands in fig. 7 also include the recoveries 
from the east coast of Hudson Bay from 
Cape Jones to Nastapoka Falls; recoveries 
represented as from the Port Harrison 
area actually include the recoveries made 
along the east coast of Hudson Bay from 
the Kikkerteluk River area to the Povung- 
nituk area. 

Southeast Population—The exist- 
ence and range of the Southeast popula- 
tion was revealed when band recoveries 
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Fig. 7—Band recoveries in the Hudson-James bay region from Canada geese banded at the 
Horseshoe Lake Game Refuge and at the Jack Miner Bird Sanctuary. Shown here are the 
percentages of the total recoveries from the Hudson-James bay region for various outposts 

and fur-trade posts. In some cases, large numbers of recoveries reported from a post or 
small area have actually been taken along extensive areas of the coast line. For instance, 
recoveries plotted as from the Belcher Islands also include recoveries from the east coast of 

Hudson Bay. 
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from the Miner autumn-banded geese 
were plotted as to exact locality. “These 
recoveries show that the autumn flight 
of geese through the Kingsville, Ontario, 
area is not homogeneous, but is composed 
of two populations of geese: the South- 
east population and the Mississippi Valley 
population, figs. 6 and 7. The Southeast 
population breeds inland from the south 
coast of James Bay and winters in the in- 
land regions of the southeastern states. 
A detailed discussion of the range of the 
Southeast population is presented in Ap- 
pendix A. 

Mississippi Walley Population.— 
The range of the Canada goose popula- 
tion that winters in the valley of the Mis- 
sissippi River extends in autumn and 
winter from western Michigan west 
through the eastern portions of those 
states lying immediately west of the Mis- 
sissippi River and south in the valley of 
this river to the coast of the Gulf of 
Mexico. The main winter range south 
of Cairo, Illinois, does not extend great- 
ly beyond the immediate valley of the 
Mississippi River except in Arkansas and 
Louisiana. The Mississippi Valley popu- 
lation, which is given primary considera- 
tion in this paper, breeds inland from 
the west coast of James Bay and the 
south coast of Hudson Bay, figs. 6 and 7. 

Eastern Prairie Population.—The 
eastern range limits of the Eastern Prairie 
population seemingly merge with the 
western range limits of the Mississippi 
Valley population on the breeding grounds 
in the muskeg between Fort Severn and 
Fort York and on the wintering grounds 
in western Louisiana, figs. 6 and 7. The 
eastern range limits of the Eastern Prairie 
geese in migration are apparently in cen- 
tral parts of Minnesota, Iowa, Missouri, 
Arkansas, and Louisiana. We do not 
have the data at hand to discuss the 
western limits of the range of this popu- 
lation, nor are they of concern in this 
paper. 

HUDSON-JAMES BAY 
BREEDING RANGE 

The Canada goose has long been a staple 
food item for the natives of North Ameri- 
ca. To the white man in the United 
States and Canada, it has been a highly 
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prized hunting trophy as well as an 
esteemed table bird. Formerly the species 
nested over much of the upper Mis- 
sissippi River valley (McClanahan 1940), 
but, subjected to intensive hunting pres- 
sure, it was soon extirpated as a breeding 
bird from most of this country. Prob- 
ably the only reason that there are still 
Canada geese to winter in the Muis- 
sissippi River valley is that much of the 
country adjacent to Hudson and James 
bays in northern Ontario, where most of 
this migratory population breeds, is rel- 
atively inaccessible to man in summer. 

Limits of Range 

The general limits of the range of the 
Canada goose in the Hudson-James bay 
area have not been adequately summarized 
in previous publications. The existence 
of only two of the four populations that 
nest adjacent to these bays has been rec- 
ognized previously, and the limits of their 
ranges have not been well defined. For 
these reasons, in addition to presenting 
new data on the Canada goose breeding 
range in the region of Hudson and James 
bays, we review pertinent references in 
the literature. 

Until the race Branta canadensis in- 
ferior was recognized by the American 
Ornithologists’ Union (Wetmore 1945), 
most of the writers who mentioned the 
Canada goose either made no distinction 
between the two races of Branta cana- 
densis, or they referred to birds of both 
races as belonging to the race canadensis. 
References in the literature prior to 1945 
to either of these races should be inter- 
preted in the light of the recent decision 
by the A.O.U. 

The sequence of the following citations 
is in general according to the geographic 
position of the localities concerned: from 
north to south on the west side of the 
bays and from south to north on the east 
side. 

The northern limit of the breeding 
range of Branta canadensis interior west 
of Hudson Bay coincides roughly with 
the northern limit of trees as delineated by 
the distribution of black spruce and white 
spruce, fig. 8. Taverner & Sutton (1934) 
found that at Churchill, Manitoba, which 
is “precisely at the limit of tree growth, 
where the spruce forest dies out on the 
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Fig. 8.—Map showing subsurface geological structures south and west of Hudson and James 
bays. Approximate limit of trees from official Canadian map. The principal nesting range of 
the Mississippi Valley Canada goose population lies within the shaded area. 

arctic tundra and both types of biological 
association are in contact,” the goose they 
referred to as Branta canadensis cana- 
densis “is a common transient, which 
breeds sparingly in the vicinity.” 

Preble (1902) recorded that when he 
was in the region west of James Bay and 
Hudson Bay considerable numbers of 
Branta canadensis were reported as nest- 
ing on an island in Lake Winnipeg. He 
saw or had reliable reports of young 
geese along the Fox, the Churchill, and 
other rivers of the region. 

Bell (1880) stated that Anser cana- 

densis “breeds in considerable numbers 
along the Churchill River.” 

Grinnell & Palmer (1941) reported 
that “birds [Branta canadensis | were seen 
and heard at intervals from June 6 on” in 
the vicinity of Churchill. 

Allen (1945) recorded nests and nest- 
ing pairs of Branta canadensis near 
Churchill. 

Traverner (1931) wrote: “. ... it 
[Branta canadensis candensis| is the 
common breeding goose of James and 
Hudson bays for most of the east coast 
and the west side at least as far as 
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Churchill, probably stopping somewhere 
south of cape Eskimo where it appears 
to be replaced by Jleucopareia.” From 
the barren grounds north of Churchill, 
the lesser Canada goose, Branta leuco- 
pareia leucopareia is the common repre- 
sentative of the genus Branta.* 

’ Hérring (1937) examined parts of 10 
individuals, mainly from Baker Lake, a 
locality 385 miles nearly due north of 
Churchill, which he assigned to the race 
leucopareia. 
A female goose taken May 20, 1937, 

at Eskimo Point, on the coast of Hudson 
Bay north of Churchill, appeared to 
Shortt & Peters (1942) “to be of the 
form leucopareia.” 

Specimens taken along the Thelon 
River, which is in the districts of Mac- 
kenzie and Keewatin, Northwest erri- 
tories, were “referred by P. A. Taverner 
to B. c. leucopareia’ (Clarke 1940). 

There are numerous references in the 
literature regarding the occurrence of the 
Canada goose south of Hudson Bay and 
west of James Bay. Richardson (1851) 
quoted a report of George Barnston, an 
officer of the Hudson’s Bay Company at 
“Martin’s Falls,’ a post on the Albany 
River 200 miles inland from James Bay, 
in which mention is made of “geese and 
ducks hatching” in the vicinity. 

Bell (1887), describing his exploration 
of the Attawapiskat River, wrote: “The 
Canada goose breeds in considerable num- 
bers in the open swamps behind the 
wooded borders of ‘the lower section of 
the river, and the young birds, ready to 
fly, were congregating in flocks, all along 
the lower stretch, in the end of August 
and the beginning of September.” 

Baillie & Harrington (1937) wrote: 
“The Canada Goose breeds fairly com- 
monly along the coasts of James and 
Hudson bays, between Moose river and 
Churchill.” 

South of James Bay the principal breed- 
ing range of the Canada goose may not 
extend more than 60 miles inland from 
the coast. In 1926, a mining party led 
by B. C. Lamble explored the country 
between Timmins, Ontario, and James 
Bay. During the trip they “saw many 
broods of Canada geese, but none farther 

*See Appendix B for discussion of recent revision by 
Hellmayr & Conover (1948). 
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south than Kesagami Lake, Latitude 50° 
30’” (letter to Jack Miner from B. C. 
Lamble, August 5, 1926). 

In regard to the status in other parts 
of Ontario of the bird they regarded as 
Branta canadensis canadensis, Baillie & 
Harrington (1937) stated: “Recent maps 
indicate, perhaps correctly, that this bird 
may breed in the whole of northern On- 
tario, north of Lake Superior and the 
southern end of James Bay. 

“The several instances of this bird 
nesting in southern and central Ontario 
almost undoubtedly concern injured or 
semi-domesticated individuals.” 

Bell (1883), who was undoubtedly in- 
timately familiar with most of the proy- 
ince of Ontario, stated that ‘between 
the great lakes and James’ Bay, only 
chance pairs lag behind in their north- 
ward flight to hatch their broods.” 

Inland from many parts of the east 
coast of Hudson and James bays, and on 
the islands along the coast and to the 
north, suitable habitat for nesting Canada 
geese is less extensive than inland from 
the west coast. Consequently, nesting on 
the east side of the bays is relatively con- 
centrated although, in the interior of 
northern Quebec (Ungava), more widely 
scattered nesting is found. ; 

The late James Watt, former manager 
of the Hudson’s Bay Company post at 
Rupert House, wrote the junior author 
(letter of December 25, 1943) that 
“While travelling in the interior [south 
and east of James Bay] surveying beaver 
lands and counting lodges I have seen as 
many as 15 to 20 nesting [Canada] geese 
in a day’s travel—all with broods of young 
geese, and... . taking into consideration 
the immense territory and number of lakes 
and inland waterways, the number of 
geese that nest inland must be large.” 

A. P. Low (1896) wrote: The Canada 
goose “breeds in marshes throughout the 
northern interior [of Quebec], and is 
seen along the rivers with young broods 
about July Ist; several large 
broods seen on Burnt Lakes, Romaine 
River; not common at Lake Mistassini, 
but abundant on East Main River— 
especially on lower part, where the river 
is cut out of clays, with good bottom- 
lands; breeds in large numbers on the 
islands of James Bay.” 
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In reply to the questionnaire sent out 
in 1947, Roy Jefferies, Post Manager at 
Eastmain for the Hudson’s Bay Com- 
pany, in collaboration with an_ Indian, 
stated that Canada geese nested in a 
swamp about 10 miles south of East- 
main. 

It is common knowledge in the James 
Bay area that considerable concentrations 
of nesting geese are found on the Twin 
Islands in James Bay, particularly the 
South Twin, and on the Belcher Islands 
in Hudson Bay, fig. 2. Nesting pairs are 
also found on Charlton Island and a 
number of smaller islands along the east 
coast of James Bay. 

In the summer of 1947, Donald F. 
Coates and Donald B. Coombs (personal 
communication), observers for the Geodet- 
ic Service of Canada, visited the follow- 
ing islands in James Bay: North Bear, 
Bear, South Bear, Bare, Grey Goose, 
Walter, North Twin, Weston, and Charl- 
ton. They found Canada geese on only 
three of these islands. On Grey Goose, 
their guide shot two geese but they found 
little evidence of breeding pairs; on Wes- 
ton, they saw about 20 pairs, in one 
instance 6 adults and 21 goslings to- 
gether on one pond; and on Salt Lake, 

‘at the northern tip of Charlton, they ob- 
served 1 pair and 6 goslings. 

Bell (1883) found that Canada geese 
“breed on the islands along the east 
coast of Hudson’s Bay ..... it is said 
that very few Canada geese breed north- 
ward of Hudson’s Strait.”’ 

Manning (1946) mentioned ‘“‘a con- 
siderable number of geese in the Mistake 
Bay area at the end of July.” (Mistake 
Bay is between Povungnituk and Port 
Harrison, fig. 2.) He “saw 10 or 15 
of them, and all belonged to the large 
form.” He identified them as Branta 
canadensis interior. 

In a recent letter (to the senior author, 
April 11, 1947), T. H. Manning states 
that he believes the chief breeding ground 
of Canada geese in this area is between 
Cape Dufferin (near Port Harrison) 
and the Cape Smith Range. “I do not... 
think that they often nest on the coastal 
islands. “They may nest on the King 
George and Sleeper Islands, but the 
Ottawa Islands are high, rocky and bar- 
ren, and unsuitable. I have no direct evi- 
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dence, but I should think they nest 
throughout the interior between Hudson 
and Ungava bays.” 

The Reverend H. S. Shepherd, mis- 
sionary at Port Harrison, Quebec, for 2 
years, stated in the questionnaire sent out 
in 1947 that scattered nesting of Canada 
geese is found over a large area of the 
interior inland from Port Harrison, but 
that the total number is not great. 

Low (1902) found that, in the country 
about 12 miles south of the Digges 
Islands,* “The many smal! ponds and 
swamps that occur between the boulder 
ridges are favorite breeding places for 
grey geese.” Farther south, about 30 
miles north of the Povungnituk River, 
Low also found large numbers of Canada 
geese about 10 miles inland from the 
mouth of the Sorehead River. 

In the Povungnituk area, W. A. Tol- 
boom, a post manager, reported by 
questionnaire in 1947 that nesting is well 
scattered over a wide area and that 
generally speaking all nests are found on 
islands, on lakes or shores of lakes, seldom 
on rivers, and very seldom on coastal 
islands. 

Manning’s surmise regarding goose 
nesting over the Ungava Peninsula is 
substantiated by Rousseau’s (1948) finding 
that the Canada goose is one of the few 
prevalent forms of wildlife between 
Povungnituk and Payne Bay post on 
Ungava Bay. 
A few individuals of the Canada goose 

nest on the arctic islands north of the 
Canadian mainland. Sutton (1932) re- 
ported that Eskimos have occasionally 
found nests of Branta canadensis cana- 
densis on Southampton Island. 

Shortt & Peters (1942) reported an 
immature “specimen referable to B. 
canadensis canadensis’ taken August 17, 
1938, at Lake Harbour, southern Baffin 
Island. 

Soper (1946) reported that Branta 
canadensis canadensis breeds on - Baffin 
Island along the southern coast of Foxe 
Peninsula, and from at least Amadjuak 
Bay to Gabriel Strait along the coast of 
Hudson Strait. 

Mississippi Valley Population. 
The limits of the breeding range of each 

* Small islands lying off the extreme tip of Ungava, 
northern Quebec. 



March, 1950 

of the four populations of Branta cana- 
dexsis interior around Hudson and James 
bays have been deduced from band re- 
coveries, coupled with a knowledge of 
the suitable nesting country, figs. 6 and 7. 
In ascertaining the true distribution of 
each of these populations, we were for- 
tunate that the Miner banding records, 
as well as the Horseshoe Lake records, 
could be analyzed. An interpretation of 
either the Horseshoe Lake records or the 
Miner records alone would undoubtedly 
have led to erroneous conclusions, where- 
as the two sets of data considered to- 
gether supplemented each other. 

Band-recovery data from the Hudson- 
James bay area are in large measure de- 

LEGEND 

— LIMITS OF HUNTING 

TERRITORIES 

© TRADING POST AND 
INDIAN BAND 
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pendent upon the native Indians. When 
interviewed through interpreters, the 
Indians are usually able to furnish the 
exact date and place of each band re- 
covery. However, if only the name of 
the post is known at which a band is se- 
cured, the location of the recovery can 
be approximated, as usually the native 
groups from the various fur trade posts, 
including even individual families, use 
the same hunting grounds year after year. 
The approximate boundaries of the hunt- 
ing grounds of the various bands of 
Indians on the west and south coasts of 
James Bay is shown in fig. 9, which is 
copied from a portion of a map prepared 
by the Reverend John M. Cooper to ac- 

17 MOOSE 
FACTORY 

Fig. 9—Map showing limits of the trapping and hunting grounds of the various bands ot 
Cree Indians west and south of Hudson and James bays. (After Cooper 1933.) 
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company his unpublished report to the 
Indian Affairs Branch in Ottawa. Father 
Cooper’s map is based on his field studies 
of 1927, 1932, and 1933 in the vicinity 
of James Bay. 

According to Father Cooper, the 
boundary lines of hunting territories 
generally are represented by natural land- 
marks, such as heights of land, chains of 
lakes, or watersheds. Hunting rights to 
each foot of land are owned by some 
Indian and are acquired only through in- 
heritance or donation. ‘Territory is 
generally inherited in the male line and 
most family territories have been in the 
same family line for generations. As to 
the accuracy of these boundaries, Father 
Cooper writes: “These limits are and can 
be only approximate as we have not ade- 
quate and detailed maps based on surveys 
of the whole area... .. The Moose 
Indian grounds and to a certain extent 
the Rupert House grounds are plotted as 
of a generation ago. Some changes 
through inheritance and through the 
dying out of certain families, particularly 
around Lake Kesagami,° have occurred, 
but in the main the present Indian 
families still hunt each where the father 
and grandfathers hunted.” 

Band recoveries from the Canadian 
breeding grounds of geese banded at 
Horseshoe Lake are summarized in table 
3. These recoveries, important in re- 
vealing the location and extent of the 
breeding range of most of the Mississippi 
Valley geese, do not, however, take into 
account geese that nest in the United 
States, where several efforts to establish 
breeding flocks on federal, state, and 
private refuges are making increasingly 
important contributions to the Mississippi 
Valley population. 

Most of the Horseshoe Lake bands 
recovered in Canada were taken in the 
muskeg country lying inland from the 
coasts of James and Hudson bays between 
the Kinoje* and Severn River watersheds, 
fig. 30. Band recoveries indicate that 
during the breeding season this enormous 
section of muskeg country, roughly tri- 
angular in outline, contains the bulk of 
the geese that winter in southern Ontario, 
Michigan, Wisconsin, Indiana, Illinois, 

*A small river that flows into James Bay 8 miles 
south of the Albany River. 
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eastern portions of Minnesota, Iowa, 
Missouri, Arkansas, Louisiana (Delta), 
western Kentucky, western ‘Tennessee, 
and western Mississippi. The barren 
grounds of Cape Henrietta Maria and 
the coastal marshes probably do not con- 
tain breeding birds, but nesting occurs 
on Akimiski Island, figs. 2 and 30, which 
lies in James Bay a few miles east of the 
mouth of the Attawapiskat River. 

Of the tremendous area of muskeg 
outlined above, only a relatively small por- 
tion is either suitable for, or attractive to, 
nesting geese. Tield observations, as well 
as band recoveries, indicate that the main 
breeding range of Branta canadensis in- 
terior south of Hudson Bay and west of 
James Bay is within an enormous area 
of muskeg, the limits of which coincide 
roughly with the area underlaid with 
sedimentary rocks of the Paleozoic era, 
fig. 8. These rocks, of the Ordovician, 
Silurian, and Devonian periods, are 
covered by a mantle of glacial drift over 
which the flat muskeg is superimposed. 
According to Bell (1887), “The drift 
(principally boulder-clay) which over- 
spreads the palaeozoic basin westward of 
James’ Bay appears to be a continuous 
sheet varying probably between thirty and 
ninety feet as far as can be judged by 
the sections along the rivers.” 

Ells (1912) believes that fairly uni- 
form timber and land conditions prevail 
concentrically from James Bay except for 
minor variations, depending on primary 
and secondary drainage. 

Thus, if we have a 5 ft. muskeg at a 
distance of thirty miles south of James 
Bay, I would look for a similar condition 
East and West along a belt roughly parallel 
with the shores of the Bay..... This as- 
sumption I have based on the fundamental 
principle that the country adjacent to James 
Bay on the South and West side is grad- 
ually being elevated ..... As we leave 
the shores of James Bay, the depth of the 
muskeg should gradually increase . . 
Eight miles to the west of Moose Factory 
the depth of moss and muck is 2 ft. to 3 
t.; 10 miles further south the depth is 2 ft. 

to 4 ft.; and 40 miles, 414 to 5 ft.; at 60-80 
miles, 514 to 6 ft.; and at 90 miles the 
depth is 6 to 8 feet. 

Evidence that the main breeding 
grounds of the Mississippi Valley Canada 
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Fig. 10.—Map showing districts explored by surveying parties in northern Ontario in 1900 
(from Anonymous 1901). 
districts surveyed. 

geese probably do not lie much beyond 
the coastal strip of country that is under- 
laid with sedimentary rock, and are not 
in the adjoining rocky and rugged Cana- 
dian shield, is found in the records of 10 
surveying parties. In the summer and 
autumn of 1900, surveys and explora- 
tions were made of the natural resources 
and characteristics of part of northern 
Ontario by the Ontario Department of 
Crown Lands (Anonymous 1901). The 
subject of the survey was a ‘‘comparatively 
unknown part of the District of Nipissing, 
bounded on the north by the Great Mus- 
keg, adjoining the southern shore of 
James’ Bay.” The country, beginning 
about 80 miles inland from James Bay, 
was surveyed by districts, an exploring 
party being assigned to each of 10 dis- 
tricts. The districts that have relation 
to this study are shown in fig. 10. Each 
exploring party kept notes on the game 
conditions in its respective district, and, 
although a number of kinds of ducks were 

None of the surveying parties reported nesting Canada geese in the 

reported nesting in several of the districts, 
no nesting Canada geese were noted. 

Observations made by Hess (1943) 
during a plane flight shed additional light 
on the occurrence of Canada geese south- 
west from James Bay. His description 
of the muskeg in that sector could apply 
to a large portion of the muskeg over the 
Paleozoic Basin. 

By the time we were in McCausland 
Township, the country had changed from 
the poplar and jackpine regeneration on 
the slopes around the Mattagami River to 
a vast flat area of muskeg, exactly similar 
to the country around James Bay. (At this 
point, we were about 100 miles from the 
Bay.) Throughout this area, except for 
a belt of fair-sized spruce along the rivers 
and larger streams and the bigger lakes, 
there was no tree growth except dwarf 
widely-spaced tamaracks and the odd bunch 
of black spruce trees. The remainder of 
the area was a greyish yellowish green 
blanket of moss interspersed in large patches 
by ripple-like depressions filled with water, 
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giving a striking similarity to waves of 
moss and water. 

Hess observed only four geese in the 
area described above. After flying a con- 
siderable, but unstated, distance farther, 
he sighted a chain of five lakes, on one 
of which were two flocks of geese; “young 
appeared to be present.’’ Hess reported 
these lakes as being shallow. 

The shores to about 100 feet from the 
water are ringed by black spruce trees about 
30 feet high which shade off a short distance 
from the lake into the muskeg. The im- 
mediate shore was covered by alder and 

ao —— 
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willow and in the far distance the larger 
spruce trees along the Missinaibi River stood 
out sharply above the scrub larch and 
muskeg. 

Other Populations.—From the 5,747 
Canada geese banded at Horseshoe Lake, 
only 4+ bands have been recovered from 
the country adjacent to Hudson Bay 
northwest of Fort Severn, fig. 30. Two 
of these bands were from geese killed in 
early spring south of York Factory, ap- 
parently in the vicinity of their breeding 
grounds. Of the more than 16,000 
Canada geese banded at the Miner Sanc- 
tuary in the autumn, none has been re- 

6 o 60 20 80 269 
ee == SS 
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Fig. 11—Location of band recoveries from Canada geese banded at the Jack Miner Bird 
Sanctuary in the autumn, 1915-1944, and reported recovered south of James Bay in Canada. 
Recoveries reported from fur-trade posts on the coasts of Hudson and James bays are indicated 
in fig. 7. Banding records indicate that two Canada goose populations, the Mississippi Valley 
and the Southeast, stop at the Miner Sanctuary in the autumn. 
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Fig. 12—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 
Sanctuary, Kingsville, Ontario, in the spring 
of years prior to 1934 and reported recovered 
in the United States in the autumn and winter 
of 1935-36 and (one from a goose found dead) 

in the spring of 1936. 

ported shot north of Lake River, figs. 2 
and 7. Hence, it seems probable that 
most of the muskeg country between Fort 
Severn and Churchill is occupied by a 
population of geese that by-pass both the 
Miner and Horseshoe Lake refuges on 
their migration to wintering quarters. 
Miner bands recovered in Canada south 
of James Bay are indicated in fig. 11. 
Since few geese banded either at Horse- 
shoe Lake or the Miner Sanctuary have 
been reported from western Louisiana and 
eastern Texas, or from any point at an 
appreciable distance west of the Mis- 
sissippi River, figs. 12-21, it appears that 
the western Louisiana flocks, and perhaps 
a few concentrations in central Missouri, 
are derived from the breeding grounds 
between Fort Severn and Churchill. (Fig. 
12 shows recoveries of geese banded in 
the spring; figs. 13-21 show recoveries 
of geese banded in the fall and winter.) 
The geese that breed in this part of 
Canada should probably be included with 
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the Eastern Prairie population, as recently 
proposed by Cecil S. Williams of the 
United States Fish and Wildlife Service. 

It is apparent from the distribution of 
the band recoveries shown in figs. 14—21 
that two distinct populations of geese 
are banded at the Miner Sanctuary in 
the autumn: one population that migrates 
southwest to winter in the Mississippi 
River valley; the other, designated as the 
Southeast population, fig. 6, that crosses 
the Appalachian Mountains and winters 
in the inland areas of the South Atlantic 
states. From the data at hand we can — 
only speculate on the approximate line of 
demarcation between these two popula- 
tions on the breeding grounds. Although 
band recoveries indicate that the breeding 
grounds of the Mississippi flyway popula- 
tion extend as far south as the Kinoje 
River, the mouth of which lies 8 miles 
south of the mouth of the Albany River, 
between the Kinoje River and the Moose 
River country there may be a zone of 
overlap in which is found a mixed popula- 

4 SEASON OF BANDING % 
LATER SEASONS 

Fig. 13—Location of band recoveries from 

Canada geese banded at the Horseshoe Lake 

Game Refuge and reported recovered in the 

United States and southern Ontario, 1940— 

1945. (Missouri recoveries near Horseshoe ~ 

Lake.) 4 
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Fig. 14.—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1925-1929, and 
reported recovered in the United States during 
the season of banding. 

tion of geese, some of which winter in 
the Mississippi River valley and others 
that winter in the inland portions of 
the South Atlantic states. 

The principal breeding range of the 
Southeast population lies inland from the 
south coast of James Bay. The data 
available at present suggest that it in- 
cludes areas drained by the Moose River, 
as well as suitable muskeg lying between 
the Moose and Nottaway rivers, and 
perhaps areas lying inland from the east 
coast for an indeterminate distance north, 
fig. 6. Banding records from the Miner 
Sanctuary show that many of the autumn- 
banded geese are taken in the spring in 
the country around the south end of 
James Bay, fig. 7, and many are taken in 
the autumn in the inland portions of 
Virginia, North Carolina, South Caro- 
lina, Georgia, Alabama, and the Gulf 
Coast of Florida, figs. 14-21 (also see 
Appendix A). 

Recoveries from geese banded at the 
Miner Sanctuary in the spring clearly 
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indicate that the breeding grounds of the 
flocks that winter along the Atlantic 
Coast from Maryland to North Carolina, 
fig. 12, include certain islands in James 
and Hudson bays (see pages 81-82) and 
areas inland from the east coast of these 
bays from about Rupert House to southern 
Baffin Island, fig. 7. 

The large number of band recoveries 
from the Port Harrison region on the 
east coast of Hudson Bay, despite low 
nesting densities reported for that area, 
may be due in part to the influx of geese 
in late summer into this lake country, 
which lies north of the tree line. Accord- 
ing to the Reverend H. S. Shepherd, 
large numbers of Canada geese fly in from 
the north to the barren-ground lakes 
for the purpose of moulting. Band re- 
coveries suggest that there may also be 
an influx of geese that have flown in from 
considerably south of Port Harrison. No 
confirmation of this influx was received 
in the questionnaire distributed in the re- 
gion; however, A. Lunan of the Hudson’s 

30 * 
1931 HOLLOW SYMBOLS SHOW “. 
ze LOGALITY IS DOUBTFUL 

ameter 

Fig. 15.—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 

Sanctuary during the autumn, 1930-1934, and 
reported recovered in the United States during 
the season of banding. 



90 Intinois NaTuRAL History SuRVEY BULLETIN 

aoe ey ww 
LS =) 

ay 

YEAR OF RECOVERY 

9. 
1936 HOLLOW SYMBOLS SHOW 
133 LOCALITY 1S DOUBTFUL 

amntor 
on 

Fig. 16—Location of band recoveries from 

Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1935-1939, and 

reported recovered in the United States during 
the season of banding. 

YEAR OF RECOVERY 

ry 1940 
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Fig. 17—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1940-1944, and 

reported recovered in the United States during 
the season of banding. 
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Fig 18.—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird — 
Sanctuary during the autumn, 1924 or before, 
and reported recovered in the United States 
during 1925-1929. 
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Fig. 19—Location of band recoveries fro 
Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1929 or before, 
and reported recovered in the United States 
during 1930-1934. “sy 
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Fig. 20.—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1934 or before, 
and reported recovered in the United States 

during 1935-1939. 

Bay Company, who was stationed a num- 
ber of years at Port Harrison, recently 
stated (personal conversation, August, 
1949) that about 75 per cent of the geese 
killed by the Eskimos in that area were 
moulting geese that came into the area in 
early June from the south and not birds 
that nested locally. His observations thus 
help to substantiate a relationship that 
could only be surmised from band re- 
coveries. The Eskimos in the vicinity of 
Port Harrison, finding other kinds of game 
less easily obtainable in summer, turn to 
the inland lakes, where apparently they 
secure a plentiful supply of flightless geese. 

Sixteen recoveries of Canada geese 
banded at Horseshoe Lake, fig. 30, and 
an important percentage of the total re- 
coveries of geese banded at the Miner 
Sanctuary in the autumn, fig. 7, have been 
made in the Port Harrison district. One 
‘or more of a number of possibilities may 
explain these inconsistencies in the re- 
covery pattern: flights by small groups of 
Mississippi flyway geese across James 
and Hudson bays in late summer; north- 
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ward movements by geese of the South- 
east population along the east coast of the 
bays for the purpose of feeding on berries; 
actual intermingling of birds from the 
different flyways. Trapping at the Miner 
Sanctuary has shown that some of the 
Horseshoe Lake geese stop at the Sanc- 
tuary in the spring, along with the flight 
of South Atlantic geese. Of 33 Canada 
geese trapped and banded at Horseshoe 
Lake and retrapped at the Miner Sanc- 
tuary, 1943-1945, 11 were retrapped in 
the spring. The disposition of some Horse- 
shoe Lake geese to follow the South Atlan- 
tic geese to the east coast of Hudson Bay 
would not be surprising. Recovery of 
F-marked (autumn banded) birds in the 
Port Harrison district might be partially 
explained by the banding of South Atlan- 
tic geese at the Miner Sanctuary in the 
autumn. A certain amount of overlap 
in migration routes, with the resultant 
intermixing at the Miner Sanctuary of 
South Atlantic geese with Southeast and 
Mississippi flyway birds, is no less to be 
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Fig. 21—Location of band recoveries from 
Canada geese banded at the Jack Miner Bird 
Sanctuary during the autumn, 1939 or before, 
and reported recovered in the United States 
during 1940-1944, 
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expected in the autumn than in the 

spring of the year. 

West Coast Muskeg Types 

Aerial reconnaissance flights in the 
region west of James Bay and south of 
Hudson Bay, fig. 4, revealed that the mus- 
keg in the breeding range of Mississippi 
Valley Canada geese differs considerably in 
various sectors in the proportions of tim- 
ber and water it supports. For the sake 
of convenience the muskeg can be divided 
into five main types. It must be remem- 
bered, however, that gradations between 
all types exist. 

Type 1. Well-timbered muskeg, with 
only a few ponds or small, widely scattered 
lakes, fig. 22. 

Type 2. Open muskeg, with treeless or 
lightly timbered areas of stunted tama- 
rack, alternating with small blocks or ex- 
tensive stands of black spruce, fig. 23. 

Type 3. Lake-land muskeg, relatively 
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well-drained areas, more or less timbered, 
but notable for the numbers of large, 
widely scattered lakes without islands, 
fig. 24. 

Type 4. Pothole muskeg, characterized 
by a myriad of ponds and small lakes, 
principally from 5 to 30 acres in size and 
usually possessing one or more islands. 
These water areas are often so closely 
grouped that only small patches or narrow 
strips of land separate one from the other, 
figs. 25 and 26. 

Type 5. “Smallpox” muskeg, that is, 
muskeg in which sphagnum predominates, 
the country being more or less a continuous 
sphagnum bog or series of small bogs 
in the late stages of filling in so that it 
can scarcely be classified as land or water, 
figs. 27 and 28. Fairly extensive areas of 
this kind occur throughout the Paleozoic 
Basin and in smaller patches within most 
areas of the above four types of muskeg. 

Aerial observations revealed that the 

Fig. 22.—Type 1 or well-timbered muskeg. The muskeg lying adjacent to the southern half 
of the west coast of James Bay is fairly well wooded with black spruce and tamarack. Alter- 

nating with the wooded tracts are exténsive areas covered with a heavy growth of willow. 
Ponds and lakes are relatively few in number in this area. 
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Fig. 23—Type 2 or open muskeg. The dark bands across the lower half of this illustration 

represent stands of black spruce; the lighter colored trees are tamaracks. The spruces are con- 
fined mainly to better drained sites and to hummocks of mosses and lichens. The tamarack 
occurs both as light stands on the better drained sites and as scattered, stunted individuals on 

open sedge areas. In this type of muskeg, the treeless or lightly timbered areas of stunted 
‘tamarack alternate with small blocks or extensive stands of black spruce. 

Fig. 24—Type 3 or lake-land muskeg. Shown here is an area just north of the Albany 

River (flight I, fig. 4) about 45 miles inland from the coast of James Bay, 
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Fig. 25.—Type 4 or pothole muskeg. This photograph was taken a few miles north of the 

Albany River on flight IV, fig. 4. 

Fig. 26—Type 4 or pothole muskeg about 40 miles north of the Moose River and about 30 

miles inland from the shore of James Bay. 
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muskeg for the first 20 to 25 miles inland 
from the coast of James Bay in the Albany 
River country, fig. 4, I and III, exclusive 
of coastal marshes, is chiefly type 1. The 
muskeg for the next 35 to 40 miles, or 
about to the longitude of Fishing Creek 
Island in the Albany River, is characteris- 
tically type 4+. Most prevalent in the 
country between Ogoki and points 50 to 
60 miles inland from James Bay, fig. 4, 
I, are types 2 and 3. From Ogoki, on 
the Albany River, to a point northwest on 
the Attawapiskat River, fig. +, II, muskeg 
types 2 and 3 characterize the country. 
From this point on the Attawapiskat 
River to Fort Albany, fig. 4, III, the 
kinds and the distribution of the muskeg 
observed are similar, but in reverse se- 
quence to those seen on flight I, fig. 4. 

On flight IV, fig. 4, between the 
Albany River and Weenusk, the follow- 
ing sequence of muskeg types was found 
to prevail. Type + is dominant between 
the Albany River and the Atikameg 
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River, which lies 15 to 30 miles north of 
the Albany; types 2 and 3 most of the 
way between the Atikameg and Kapiskau 
rivers, north to the Attawapiskat River, 
and for an additional 10 to 15 miles 
beyond. Midway between the Attawapis- 
kat and Ekwan rivers the muskeg varies 
between types + and 5. Near the Ekwan 
River, the country appears to be better 
drained and timbered, and the muskeg of 
type 1. From the Ekwan River north- 
ward, muskeg types 2 and 3 again prevail, 
but near the Sutton River, which enters 
Hudson Bay from the southwest at a 
point 64 miles west of Cape Henrietta 
Maria, the muskeg is poorly drained and 
well supplied with lakes of all sizes. 
From the Sutton River country to Wee- 
nusk the density of the stands of black 
spruce decreases and the amount of Cla- 
donia lichen as ground cover steadily in- 
creases; in other respects the muskeg ob- 
served in this part of the flight seems to be 
either type 3 or type 5. 

Fig. 27—Type 5 or “smallpox” muskeg, about 15 miles north of the Attawapiskat River 

(flight IV, fig. 4). 
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Fig. 28—Type 5 or “smallpox” muskeg, a vertical aerial view. Small bogs, such as these, 
in various stages of filling in with sphagnum moss, occupy considerable areas of the muskeg 
country west of James Bay. They contribute little or nothing to waterfowl production. 

Between Weenusk and Fort Severn, 
fig. 4, VIII, muskeg types 4 and 5 are 
most common. However, the lakes in this 
section of the muskeg, some of which are 
large, do not appear to offer optimum 
habitat for nesting pairs of geese, as most 
of them lack islands. The country be- 
tween Fort Severn and York Factory, fig. 
4, VII, appears to be on the whole rela- 
tively poor breeding range. In general, 
the muskeg alternates chiefly between 
types 3, 4, and 5. 

West Coast Production Centers 

On the aerial flights outlined in fig. 4, 
approximately 217 Canada geese, adults 
and goslings combined, were observed. 
From these sight observations, from band 

recovery data given in table 3, the distri- 
bution of the various muskeg types, their 
relation to the configuration of the streams 
and rivers, and the literature, the exist- 
ence and location of major production 
centers, rather than continuous nesting 
areas, have been deduced. Most of these 
areas are between two adjacent or con- 
verging rivers, similar to the river shown 
in fig. 29, but in type 4 muskeg. 

Most band recoveries and sight observa- =f 
tions of geese can be correlated with the 
distribution of pothole muskeg, type + 
In the majority of areas in which geese 
were observed, water areas occupied at ~ 

This a least 25 per cent of the surface. 
muskeg type occupies slight but extensive 
depressions or troughs in the Paleozoic 
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Basin, which probably either (1) origi- 
nated as depressions in the surface of the 
glacial drift that mantles the region or 
(2) developed in connection with deposits 
accumulated during the uplift of the 
region, probably at an irregular rate, 
following its submergence during glacia- 
tion. ‘These basins now serve as origins 
of many small streams, while the larger 
rivers, in seeking the lowest ground 
when cutting their channels, have tended 
to converge toward each other in the 
region of these basins. Consequently, the 
present-day configuration of the drainage 
pattern is a clue to the location of pothole 
muskeg and in turn of production centers 
for Canada geese. 

Available information indicates the 
following production centers, fig. 30, for 
the Canada geese that use the Mississippi 
flyway: 

Production Center A. Between the Al- 
bany and Attawapiskat rivers in the re- 
gion of Ogoki and Martin Fall, about 
200 miles from the coast of James Bay. 
Barnston’s early report (Richardson 1851) 
and band recoveries point to the presence 
of this production center, although it 
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seems to be a relatively unimportant one. 
The localities mentioned above are just 
within the western limits of the Paleozoic 
Basin, figs. 2 and 8. In 1947, the 16 
hunters in the Ogoki Indian band were 
questioned regarding the presence of 
breeding pairs within their trapping terri- 
tories. Only a few of the hunters had 
knowledge of Canada geese nesting in the 
general region north of Ogoki, and they 
agreed that breeding pairs were scarce in 
that sector. A single goose was sighted in 
this area on flight II, fig. 4. 

Production Center B. Between the Atik- 
ameg and Albany rivers, from a distance 
ot about 25 miles inland from the coast of 
James Bay westward to about longitude 
82° 50’ or the longitude of Fishing Creek 
Island in the Albany River. Although 
the country between the Albany River and 
the Stooping River, a tributary to the 
south, was not flown over directly, as 
much of it as could be seen from the 
plane appeared to be similiar to the coun- 
try between the Albany and the Atika- 
meg and equally attractive to nesting 
geese; probably it should be included as 
part of the production center. The area 

Fig. 29—The Attawapiskat River, at a point 30 miles inland from the coast of James Bay. 
Most of the muskeg shown in this photograph is classified as type 2 or open. 
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Fig. 31—View from the west coast of James Bay about 38 miles south of Lake River. The 

sinuous tracts of spruce occupy old beach ridges near the coast; the intervening areas are 
marsh. Many bands were recovered from Canada geese near this part of the coast. 

observed, which is characteristically type 
+ or pothole muskeg, contained the only 
geese seen on the east and west flights 
between Fort Albany and Ogoki. On the 
return flight, III, fig. +, 55 adults and 19 
gos!ings were observed. These observa- 
tions substantiate the location of produc- 
tion center B up the Albany River, in- 
dicated earlier by band recoveries, table 3. 

Field observations and information ob- 
tained from Indian hunters indicate that 
few if any geese nest within 10 miles of 
the shore of James Bay. The Indians 
report that very few geese breed in the 
muskeg close to the bay. Most band re- 
coveries, table 3, from the 9-mile coastal 

zone probably represent migrating geese 
shot early in the spring, or wandering, 
nonbreeding geese. 

Despite the fact that some of the In- 
dians from the coastal posts trap and hunt 
far inland, they have made only a few 
recoveries of goose bands in the Albany 

River district more than 60 miles west of 
James Bay. Substantiating our own find- 
ing in the Albany River district, the In- 
dians report that most of the geese breed 
within 70 miles of the coast, or not much 

farther west than 30 miles below the 
juncture of the Albany and Chipie rivers. 

Production Center C. Between the 

Attawapiskat and Ekwan rivers at a 
distance of between 40 and 50 miles in- 

land from the coast of James Bay. This 

area was flown over on northward flight 
IV, fig. 4, from the Albany River to 

Weenusk. Band recoveries and aerial 
observations indicate that this area is a 
relatively unimportant production center. 
While its extent east and west can only 
be surmised from band recoveries, aerial 

observations indicate that its north and 
south axis is short, approximately 12 
miles. Taken as a whole, the potholes and 
lakes between the Attawapiskat and 
Ekwan rivers are in a much more ad- 
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vanced state of filling in than are those 

between the Atikameg and Stooping rivers 

and few contain islands. Consequently, 

they are less attractive to nesting geese. 

On flight IV, fig. 4, three geese were ob- 

served in this production center, and 

northwest of this center, about 11 miles 

south of the Sutton River, a single goose 

was noted. 
Production Center D. Between the At- 

tawapiskat and Ekwan rivers, from 90 to 
100 miles inland from the coast of James 
Bay. A production center in this area 
is suggested by three recoveries, table 3, 
and some convergence by the two rivers 
mentioned, as well as by the drainage pat- 
tern of the small streams in this area. 

Production Center E. South of the 
_ barren grounds of Cape Henrietta Maria; 
from about the latitude of Lake River 
south to the Swan River and at indeter- 
minate distances inland from the coast of 
James Bay. The large numbers of re- 
coveries made along the coast in this area, 
fig. 31, and the multitude of small, short 
rivers that drain inland areas in this sec- 
tor suggest that the production center may 
lie within 15 miles of the James Bay 
coast. Perhaps indicative of the approxi- 
mate location of this center is the Kinu- 
sheo River, which originates in this region 
and flows to the northwest to empty into 
Hudson Bay. When the latest 8-miles to 
l-inch maps, based upon high altitude 
photography carried out in 1947, are com- 
pleted, the limits of this center will be 
more easily ascertained. 

Production Center F. Between the 
Winisk River and the Fawn River, at a 
point about 100 miles inland from the 
coast of Hudson Bay. In this sector the 
Winisk River and the Fawn River, the 
latter a tributary of the Severn River, bow 
sharply toward each other. Between these 
rivers a dendritic drainage pattern with a 
number of poorly defined lakes is shown 
on an 8-miles to l-inch Canadian topo- 
graphic map. At Weenusk, where there 
are some fairly suitable nesting lakes close 
to the coast of Hudson Bay, the Indians 
report that they shoot most of their 
banded geese, table 3, about 150 miles up 
the Winisk River in the general region 
outlined above. The winding of this river 
accounts for the difference in the two 
mileage figures given for the location of 

Vol. 25, Art. 3 

this production center. Map and band — 
recovery data and the size of the kills 
made by the Weenusk Indians indicate 
that this production center is second in — 
importance only to the one between the 
Atikameg and the Albany or Stooping 
rivers. 

There is probably some scattered nest-— 
ing over a large area south of Weenusk. 
On flight IV, fig. 4, two flocks, one of 21 
geese and another of 6 with goslings, were 
sighted about 33 miles south of the Winisk — 
River at a point about 25 miles from the 
coast of Hudson Bay. On flight VIII, 
fig. +, between Fort Severn and Weenusk, — 
15 Canada geese were observed from the 
air. However, the lakes fown over on 
flight VIII did not appear to offer op 
timum habitat for nesting pairs, as th 
generally lacked islands. The Weenus! 
Indians say that they find breeding pairs” 
nesting closer to the coast in early, mild u 

springs than in late, cold springs. . 
Production Center G. Severn Rives 

country. One or perhaps several pro- 
duction centers, poorly defined in either 
case, may lie in the Severn River country, 
The configuration of the river and its | 
tributaries and two band recoveries sug- 
gest that a production center may be 
found somewhere between 50 and 90 miles — 
up this river. j 

William Glennie, a post manager for 4 
the Hudson’s Bay Company, told the 
senior author in 1947 that he had seen 
fresh goose eggs that were taken from 
nests found in the upper portions of the 
Severn River watershed, between Windi- — 
go and Big Trout Lake, localities that lie 
just west of the Paleozoic Basin, rough'y 
between latitudes 52° 30’ and 54°, but 
stated further that the greatest numbers 
of Canada geese were found along the 
lower portions of the Severn River. 

On flight VII, from York Factory to- 
Fort Severn, a distance of about 145 miles, 
28 Canada geese were observed, a number 
that is indicative of a low population 
density in this section of the Paleozoic” 
Basin. Observations and aerial photos 
reveal that the habitat in this area is of 
relatively poor quality. Many of the 
water areas are in the late stages of filling 
in and the great majority of lakes lack 
islands. Nevertheless, a portion of the 
muskeg west of Fort Severn probably 
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Fig. 32.—During the spring and summer the muskeg country is very difficult to traverse on 
foot. 
between two mats of floating sedge. 

In scene pictured here, small spruce are being put down in order to permit crossing 
The photograph was taken in the Lawapiskau River 

country on July 3, 1947, at which time ice still could be found in many places 15 inches below 
the surface of the sedge mat. 

should be included in the general breeding 
range of the Mississippi flyway population 
because bands have been reported from 
this country. The breeding density of 
Canada geese is probably greater than the 
small number of band recoveries indicate 
for this section of the muskeg, fig. 30, be- 
cause of the preference of the Indians at 
York Factory for hunting other kinds of 
geese on the coast of Hudson Bay: 
Richardson’s goose (Branta hutchinsii) 
and the lesser snow goose (Chen h. hyper- 
borea), species said to be fat both in the 
spring and in the autumn, while the 
Canada goose is reported to be thin and 
unpalatable when it arrives on the in- 
terior breeding grounds. 

Production Center H. Akimiski Island. 
From the accounts of the Indians at At- 
tawapiskat and observations made from the 

air, nesting on Akimiski Island is found 
chiefly in the central portion close to 
the south coast. In this area many suit- 
able lakes were seen and 61 geese were 
observed on the 1947 flight. 

Nest Sites 

Although there are a number of fairly 
well-defined centers of production where 
most of the geese nest and rear their 
young, aerial flights in 1947, fig. 4, sub- 
stantiated the information gathered earlier 
from the Indians that the breeding pairs 
are scattered within these centers; there 
is seldom more than one pair on a given 
lake. Further evidence pointing to scat- 
tered nesting was gained by the senior 
author in 1947 when traversing the mus- 
keg on foot. A few penetrations of the 
muskeg were made at points 15 and 25 
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Fig. 33.—Typical type 4 muskeg lake with small islands. According to native Indians, small 
islands in lakes of this kind offer preferred nesting sites to Canada geese. 

Fig. 34.—Vertical view of type 4 or pothole muskeg. Extending outward from most stands of 
trees is a floating mat of sedge partially supported by sphagnum moss. 
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miles up the Lawapiskau River, reported- 
ly goose-nesting country, and at two 
points 40 miles up the Albany River, 
which the aerial flights a few days before 
had revealed as production centers. Dur- 
ing these walks, only one pair of geese 
was observed, but the faint trails of 
several broods were found, revealing 
where geese had moved from one small 
muskeg lake to another. 

Unfortunately, because the breeding 
pairs were scattered and the nesting 
habitat was highly inaccessible, both from 
the standpoint of getting a canoe within 
walking distance of a production center 
and of actually traversing it on foot, fig. 
32, no nests were located in 1947. Ac- 
cording to the Indians, small islands in 
lakes. and ponds offer preferred nesting 
sites, figs. 33 and 34, but, where no is- 
lands are present, nearly any location 
close to the water’s edge is suitable. An 
impression gained from the aerial survey 
is that small lakes of 5 to 30 acres in size 
and possessing one or more small islands 
are the type preferred by nesting pairs. 

In the western United States, Canada 
geese have been found by wildlife workers 
to concentrate in favored sections of a 
marsh or breeding range, such as partic- 
ular islands in lakes and reservoirs. As 
a result of such colonial-type nesting, 
young broods of several pairs frequently 
combine into a large rearing brood, a 
single pair eventually taking charge of 
this brood. The fact that only families of 
normal size have been observed at Horse- 
shoe Lake, or have been reported by Jack 
Miner at Kingsville (see section on “Pro- 
ductivity”), suggests that scattered nesting 
is the rule in the muskeg west of James 
Bay; the assumption is that nesting pairs 
are so spaced that contacts between broods 
are infrequent and combination does not 
take place to an important degree. 

Information corroborating this view- 
point was reported by R. M. Duncan and 
A. H. Michell. Both of these men have 
spent many years as post managers on the 
east and west coasts of James Bay. They 
report that the autumn migration of 
Canada geese along the west coast is 
primarily that of small family flocks, 
observations which are in agreement with 
those made by the authors. On the east 
coast, according to Duncan and Michell, 
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flocks of from 20 to 40 or more geese 
generally comprise the autumn flight. 
However, the presence of large flocks in 
the autumn along this coast of James Bay 
is not surprising since areas of favorable 
habitat are more limited there and the 
density of nesting pairs is relatively high, 
particularly on the Belcher and Twin 
islands. Donald F. Coates and Donald 
B. Coombs, as cited earlier (personal com- 
munication, 1947), found 6 adults and 21 
goslings together on Weston Island. 
From these reports it would seem that 
in the Hudson and James bay region, as 
in western United States, crowding of the 
nesting pairs is a factor likely to induce 
the combining of broods. 

MIGRATION 

The. beautiful and often spectacular 
flights of the Canada goose have prob- 
ably held a greater fascination for more 
people than the flights of any of our other 
native birds. Some persons think of geese 
in flight as special creations, living en- 
viable and unfettered lives. Other per- 
sons thrill to the sight of migrating geese 
as an object of sport. To the Canadian 
Indian trapping in the “bush,” the first 
flocks of geese in early spring afford a 
welcome opportunity for a change of diet 
from bannock, beans, and dried or salted 
meats. In years when fur and game 
animals are at low points of their cycles, 
and consequently food stocks are close to 
depletion, the arrival of geese may mean 
relief from near starvation. 

Autumn Migration Routes 

Our data on the movements of the 
Canada goose in the Hudson-James bay 
area are based on information received 
from the Indians and white residents and 
on personal observations. Band recoy- 
eries have been the principal source of in- 
formation relating to autumn migration 
movements of Canada geese in the United 
States, figs. 13-21, but these recoveries 
do not furnish a complete picture of the 
migration routes. Naturally, most re- 
coveries are from localities where hunters 
as well as geese congregate, generally in 
the vicinity of favorite waterfowl rest 
lakes or feeding areas where the flocks 
linger before continuing south. Wooded 
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or hilly country and waterless prairies are been recovered from country of this na- 
usually flown over nonstop by migrating ture, even though large numbers of geese 
geese. Consequently, very few bands have pass overhead each autumn and spring. | 

— 

- 

, 
; 

Fig. 36.—The mouth of the Moose River and a portion of Ship Sands Island. The extensive 

marshes shown in this scene are heavily used by blue and snow geese and to a lesser extent by 
Canada geese in the autumn. 
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In Canada.—Before the southward 
migration from the breeding grounds takes 
place, a rather compléx series of local 
flights occurs. About August 15, short- 
ly after the young birds are on the wing, a 
movement begins to the coasts of Hudson 
and James bays. This is not a mass flight 
but a movement of family groups and 
small flocks from some of the produc- 
tion centers near the coast. The geese 
that have nested adjacent to the south- 
west coast of Hudson Bay fly north to 
the coast and then almost due east to Cape 
Henrietta Maria, figs. 2, 30 and 35; those 
that nested adjacent to the west coast of 
James Bay, north of the Ekwan River, 
fly east to the coast and then north to Cape 
Henrietta Maria. This cape is an isolated 
area of tundra attractive to the geese at 
this season because of the abundance there 
of blueberries (V/accixium sp.), billberries 
(Vaccinium uliginosum), dwarf rasp- 
berries (Rubus arcticus), and crowberries 

(Empetrum nigrum). It is of interest to 
note here that flights to the sea coasts for 
the purpose of feeding on berries and other 
foods have been reported for other Canada 
goose populations in the north country 
[Newfoundland (Howley 1884) ; north- 
ern Ungava (Bent 1925, quoting Lucien 
M. Turner); and Labrador (Austin 
1932) ]. 

The geese that concentrate on the tun- 
dra of Cape Henrietta Maria remain 
there for varying periods before flying 
south. The length of time the geese re- 
main in this region depends to a large 
degree upon the success of the berry crop, 
but probably all geese leave the cape by 
the latter part of September. At least 
half of the “cape geese,” as they fly south 
down the west coast of James Bay, stop 
at Akimiski Island, where they concen- 
trate on the wide flat marsh on the north 
side, a favorite feeding area. According 
to A. H. Michell of the Hudson’s Bay 
Company, this flight usually takes place 
about September 15. 

Most of the geese nesting south of the 
Ekwan River remain in the interior, al- 
though a few of them fly to James Pay, 
where they congregate in moderate-sized 
flocks in the coastal marshes about the 
river mouths, in country similiar to that 
shown in fig. 36; others continue to the 
marshes of Akimiski Island. 
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Apparently, many of the geese that feed 
on Akimiski Island fly directly to the Jack 
Miner Sanctuary as soon as they leave the 
island. The Indians at Fort Albany 
claim that since Jack Miner started band- 
ing geese at his sanctuary they have killed 
only a few in the autumn. 
A number of bands from geese banded 

at Horseshoe Lake have been recovered 
in summer from the Belcher Islands and 
the east coast of Hudson Bay in the region 
of Port Harrison, fig. 30. Whether these 
bands have been recovered from South 
Atlantic geese that strayed from their 
normal flyway and were banded at 
Horseshoe Lake, whether they were re- 
covered from Mississippi flyway geese that 
strayed east of their normal flyway on 
their spring migration, or whether they 
were recovered from Mississippi flyway 
geese that nested west of James Bay and 
then struck out across the bays can be 
only conjectured on the basis of available 
data. In any case, many geese that are 
on the east coast of Hudson Bay in 
autumn migrate southward along the 
coast to the south end of James Bay, 
where they converge with the groups that 
have flown south along the west coast 
of James Bay. 

Because band recoveries suggest a 
northward movement along the east coast 
of James and Hudson bays in the early 
autumn by geese that have nested inland 
from the south coast of James Bay, we 
believe that the final southward flights 
along the east coast of both bays may 
consist of at least some geese from three 
different populations. Geese of the South 
Atlantic population that nested along the 
east coast and on neighboring islands 
(Belcher and others) make up most of 
the flight; geese of the Southeast popula- 
tion probably are second in numbers; 
while individuals of the Mississippi Valley 
population are least numerous, fig. 7. 

At points near the south end of James 
Bay, the South Atlantic geese split away 
from the Mississippi Valley and South- 
east populations; portions of only the last 
two populations migrate through the 
Kingsville region in the autumn. ‘The 
apparent mechanism of the splitting off 
of the southward flights along the east 
coast of James Bay into their various 
components, fig. 37, has been deduced 
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Fig. 37.—Probable migration routes taken by various populations of Canada geese at the 
southeast end of James Bay. The first splitting away from the combined flocks that migrate a: 
southward down the east coast of James Bay occurs somewhere along the northeast shore of 
Rupert Bay, A second splitting away occurs at or near the feeding grounds bordering Cabbage” 
Willows Bay, the Mississippi Valley geese flying southward, the South Atlantic geese toward 
the southeast. ; 
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from a description of goose flights in the 
Rupert House area given to us by A. H. 
Michell, post manager at Rupert House. 

The first splitting off of the combined 
autumn flights evidently occurs some- 
where along the northeast shore of Ru- 
pert Bay, fig. 37. Some of the birds 
follow the northeast shore of Rupert Bay 
to the coastal marshes near the mouth of 
the Rupert River, where they congregate 
and feed; then they leave the James Bay 
region and fly southeast. Other flights 
cross Rupert Bay and feed in the marshes 
in the vicinity of Cabbage Willows Bay. 
At this point a second split occurs; some of 
the geese fly southeast, while the remain- 
der follow a natural pass along a small 
stream and a series of muskeg lakes across 
the neck of the Ministikawatin Peninsula. 
These birds continue on to Hannah Bay, 
where they find final feeding grounds be- 
fore departing from the James Bay region. 

The geese that have remained in the 
muskeg west of James Bay, instead of 
flying to the coastal marshes, migrate south 
on a broad front, crossing into upper 
Michigan, Wisconsin, and eastern Minne- 
sota, fig. 13. Probably they comprise the 
majority of the birds in the Mississippi 
Valley population, figs. 13-21. 

In the United States—Band re- 
coveries indicate that the flights of Canada 
geese that enter the United States by way 
of upper Michigan, Wisconsin, and east- 
ern Minnesota constitute the bulk of the 
Mississippi Valley population figs. 13-21. 
The flocks that migrate through Wiscon- 
sin in the autumn adhere principally to the 
eastern half of the state. Many of the 
flocks follow the west shore of Lake 
Michigan. Other flocks favor one of two 
other routes: (1) the valley of the 
Wisconsin River; (2) from Green Bay 
south to Lake Winnebago, the flights 
probably splitting south of Lake Winne- 
bago, one sector going to the Lake Geneva 
area and the other following the Rock 
River. 

According to Zimmerman (1943), the 
greatest concentration of Canada geese 
in Wisconsin during the autumn migra- 
tion occurs in Adams, Columbia, Fond-du- 
Lac, Sauk, Walworth, and Waushara 
counties; the Arlington prairie in Colum- 
bia County and the Rock and Big Foot 
prairies in Walworth County attract the 
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greatest numbers. At the peak of the 
flight in 1941, about November 15, it was 
estimated that 15,000 to 20,000 geese 
were using Lake Wisconsin (Zimmerman 
1942). Five thousand of these birds fed 
in the cornfields in the vicinity of Sump- 
ter, Sauk County (Zimmerman 1942). 

Appreciable numbers of Canada geese 
follow the west shore of Lake Michigan 
south, according to A. B. McDonald of 
Wadsworth, Illinois, who reported to 
Frank C. Bellrose of the Illinois Natural 
History Survey that each year flocks of 
Canada geese follow the shore line as far 
south as Zion, Illinois, at which point they 
leave the lake and fly southwestward. 
The exact route taken each year is said 
to remain identical. 

The Canada geese entering the United 
States from the Miner Sanctuary by way 
of southeastern Michigan or northwestern 
Ohio constitute a part of the Mississippi 
Valley population. Recoveries of geese 
banded in the autumn at the Miner Sanc- 
tuary show that this segment of the Mis- 
sissippi flyway population migrates almost 
straight southwest to the Ohio or lower 
Wabash rivers, stopping en route in con- 
siderable numbers at Lake St. Mary or 
Grand Reservoir, a 17,500-acre impound- 
ment lying in Mercer and Auglaize 
counties, western Ohio. On leaving Lake 
St. Mary this group seemingly flies di- 
rectly to the Ohio River valley, which it 
follows to Horseshoe Lake. 

Another group of geese appears to 
migrate across lower Michigan from 
Saginaw Bay to the counties in the south- 
western portion of the state. Some of 
these geese winter in the vicinity of the 
W. K. Kellogg Bird Sanctuary near Gull 
Lake, Kalamazoo County, and along the 
lower Kalamazoo River. The majority 
eventually continue southward, crossing 
north-central Indiana to the Wabash 
River bottoms; some of them join geese 
that have migrated south along the east 
shore of Lake Michigan and then fly 
either straight south to the Wabash and 
Ohio river bottoms or in smaller numbers 
fly southwestward directly to Horseshoe 
Lake. 

Much of the Canada goose flight enter- 

ing Illinois from Wisconsin in all likeli- 
hood traverses the length of Illinois on a 
fairly broad front, but band recoveries 
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suggest that important numbers of birds 
follow the Illinois River to its juncture 
with the Mississippi River. At that point 
the Illinois River flight may be augmented 
by flocks (relatively few in number) that 
follow the Mississippi River southward 
toward Horseshoe Lake. 

Because there has not been sufficient 
banding of Canada geese in southern parts 
of the Mississippi flyway, the flight lanes 
of Canada geese wintering on the lower 
Mississippi River, from ‘Tennessee to 
Louisiana, are less apparent than the 
routes taken by flocks wintering farther 
north. Recoveries of geese banded at 
Kingsville, Ontario, in the autumn, figs. 
14-21, suggest that many of the flocks 
migrate down the lower Ohio River 
valley to the Tennessee River, which they 
follow south instead of continuing on to 
Horseshoe Lake. Presumably, at a num- 
ber of points these flocks later leave the 
Tennessee River and cross over to the 
lower Mississippi River. 

Additional data indicating that con- 
siderable numbers of geese by-pass Horse- 
shoe Lake to the east via the Tennessee 
River are found from band recoveries of 
geese raised at Seney National Wildlife 
Refuge in the northern peninsula of 
Michigan, fig. 39K. Of the total number 
of band recoveries made, the number re- 
ported from Arkansas was second only to 
the number reported from Michigan 
(Johnson 1947). These recoveries were 
made during the same period that heavy 
kills were occurring at Horseshoe Lake. 
It is, of course, assumed that the migrant 
birds from the Seney Refuge joined other 
wild flocks from the north or at least used 
the traditional paths of migration. 

Recently Earl L. Atwood, manager of 
the Kentucky Woodlands National Wild- 
life Refuge, informed the senior author 
(personal communication, December, 
1947) that the Tennessee River valley is 
a traditional flyway for Canada geese. 

There is no evidence, either from obser- 
vation or from band recoveries, to indicate 
that there is an important turnover in the 
flock using the Horseshoe Lake area in 
the autumn. According to our records, 
only one goose banded at the refuge has 
been taken an appreciable distance south 
of it the same season as banded, fig. 13 
and table 4. If a turnover in the flock 
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occurs, it must be early in the autumn 
before many geese have been banded. 

There is reason to believe that the 
Horseshoe Lake Refuge has acted as a 
“bottleneck” in that each year it has at- 
tracted increasing numbers of geese that 
previously have wintered along the lower 
Mississippi River. Few of these geese, 
having entered the refuge, would be ex- 
pected to continue migration later in the 
season, except under pressure of extreme 
weather. Hence, they would augment the 
concentration surviving from _ previous 
years as well as contribute to the kill. 
The theory that the refuge acts as a 
“bottleneck” assumes that ingress of new 
birds from other areas exceeds the egress 
of old flock members. The decoying effect 
of a large concentration, abundant food, 
and a roost lake would seem the basis for 
a differential in favor of ingress. 
We do not yet have satisfactory data 

on the migration routes of Canada geese 
wintering in western Louisiana.  Re- 
covery records of geese banded at the 
Miner Sanctuary and at Horseshoe Lake 
indicate that the migration routes of the 
Mississippi Valley population do not lie 
far west of the Mississippi River. Hence, 
the flocks that migrate through central 
or western Minnesota, Iowa, Missouri, 
and Arkansas, and those (possibly the 
same) that winter in western Louisiana, 
constitute part of a distinct population, 
the Eastern Prairie, but scattered band 
recoveries of geese banded at Horseshoe 
Lake and taken in Manitoba, South 
Dakota, western Minnesota, Louisiana, 
and eastern Texas are evidence that there 
is some exchange of birds between the 
Mississippi Valley population and the 
Eastern Prairie population. 

Spring Migration Routes 

There are too few spring band re- 
coveries in the United States to depict ac- 
curately the northward migration routes 
of Mississippi flyway geese. Judged by 
trap records from the Miner Sanctuary, 
the spring movement is more directly 
northward and somewhat west of the 
autumn migration routes. Each spring 
in early March, a marked increase is 
noted in the numbers of Canada geese at 
Horseshoe Lake and at Hovey Lake, 
Posey County, Indiana. ‘The latter area 
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harbors few geese in the autumn, but is 
host to large concentrations after the 
middle of February. It is conceivable 
that the late winter concentration may 
consist of geese of the Southeast popula- 
tion, which may take a more westerly 
route in their northward than in their 
southward migrations. Other important 
late winter or spring concentration points 
are the drainage districts near Putnam, 
Illinois (spring 1946 and 1947), the 
Horicon National Wildlife Refuge (Hop- 
kins 1947), bottomlands of the Bark 
River in Wisconsin, farm lands at the 
south end of Lake Oshkosh in eastern 
Wisconsin, and Gull Lake in southwest- 
ern Michigan. 

As most spring band recoveries are from 
the remains of geese shot the previous 
autumn, no differentiation is made be- 
tween autumn and spring recoveries in 
figs. 13-21. 

Apparently, after feeding in the rich 
farm lands along the migration routes 
in the United States and southern Canada, 
the flocks fly almost directly to the breed- 
ing grounds. 

Time and Rate of Migrations 

The autumn migration of geese win- 
tering at Horseshoe Lake is spread out 

Table 5.—Dates of first recorded autumn arrivals of Canada geese at federal refuges and — 
at Horseshoe Lake, Illinois, 1938-1944. 

over at least a 3-month period, the earliest ~ 
migrants leaving James Bay in the fore- 
part of September and the last reaching 
Horseshoe Lake in December, the exact — 
dates depending on the severity of the 
weather. 

Migration records from federal refuges 
and Horseshoe Lake, table 5, suggest that — 
the outward movement of geese from the 
breeding grounds may be compared with 
a segment of the concentric waves pro-— 
duced by an object striking the surface 
of a body of water; the earliest flocks or 
migratory waves travel the greatest dis- 
tances in the shortest periods of time 
and reach their wintering grounds in the — 
far south before many other flocks have 
left the north country. First arrivals — 
are noted at Horseshoe Lake and at 
federal refuges farther south as early as 
or earlier than they are recorded at ref- 
uges farther north. A similar picture 
has been found to be true for areas 
lying only short distances apart. Leopold 
& Jones (1947) reported that in 5 out — 
of 6 years flocks of Canada geese were 
recorded near Madison, in Dane County, 
Wisconsin, 2 to 27 days before they were — 
observed about 40 miles to the north- 
west, near the Wisconsin River, in Sauk — 
County. 

| 

DEGREES Dates or First ARRIVAL AVER 
REFUGE Nortu ace 

Larti- ARRIVAL 
TUDE 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944} Dare — 

Rice Lake, Minnesota....... 47 — 10/12 |10/26 |10/15 — |10/6 |10/1 10/10 
Necedah, Wisconsin........ 44 — 10/20 |10/12 {10/8 |10/8 = — | 10/12. 5 
Union Slough, Iowa......... 43 — = = — — 10/15 |10/20 | 10/17 © 
Upper Mississippi.......... See 

¢ footnotes |10/221} — |10/132]10/8% |10/94 = 9/23'| 10/9 
Squaw Creek, Missouri. ..... 40 — | 9/24 110/15 | — |10/4 — {10/10 | 10/6 
Swan Lake, Missouri....... 40 10/14 |10/4 |10/4 |10/10 | 10/11} 9/17 | — | 10/5 
Horseshoe Lake, Illinois... . 37 — — — | 9/10 | 9/21 |10/1 | 9/24] 9/22 
Kentucky Woodlands 

(Gilbertsville Reservoir) .. 37 _— — — |10/28 |12/31 {10/26 }11/5 | 11/14 © 
Reelfoot Lake, Tennessee... . 36 — — — — | 9/27 | 9/12 | 9/8 9/16 
Wheeler, Alabama.......... 35 — {11/4 |10/8 |10/18 |12/8 |11/2 |11/4 | 11/2 
White River, Arkansas. ..... 34 10/19 |10/17 | — |10/1 | 9/27 | 9/25 |10/1 | 10/5 
Lacassine, Louisiana....... 30 — | 9/28 |10/12 |12/21 | — 10/1 | 9/2 | 10/1 Sabine, Louisiana........... 30 {10/20 |10/14 | 9/27 | 9/25 | 9/12 |10/30 |10/5_ | 10/6 
Deltas Mouisiana. . 2 sere ace 29 — 10/27 |10/6 — 10/18 |10/26 |10/25 | 10/20 

1 Section of refuge unknown. 
2 Savanna, Illinois, District, 42° N. Latitude. 
8 Guttenberg, Iowa, District, 43° N. Latitude. 
4 Bellevue, Iowa, District, 42° N. Latitude, 
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Fig. 38.—Build-up of the Canada goose flock at Horseshoe Lake during the autumn and winter 
of the years 1941-1946. Also shown is the build-up of the Canada goose flock in Rock and 
Walworth counties in the autumn and winter of 1942-43 (from Zimmerman 1943). 

The build-up of autumn concentra- 
tions at Horseshoe Lake is shown in fig. 
38. As the majority of the geese win- 
tering at this refuge arrive before the 
bulk of the kill has been made farther 
north, probably the flocks that leave 
the breeding grounds later, and winter 
farther north, contribute most to the 
kill in areas north of the refuge. 

Spring migration movements appear ‘to 
be more leisurely than the flight south, 
but this impression may be created by 
flocks of nonbreeding adult or yearling 
geese that are under no stimulus to reach 
the breeding grounds at an early date. We 
have seen several hundred geese in the 
vicinity of Lake Wisconsin throughout 
the first week in May, and Hopkins 
(1947) states that the last flock in the 
Horicon Marsh area in 1947 remained 
until May 8. On the other hand, the 

arrival of the first flocks in the James Bay 
region is quite punctual, generally be- 
tween April 15 and 25, which is the 
time of the goosemoon, “‘nisku pesim,” of 
the Cree Indians. In most years, the 
earliest flocks arrive on the breeding 
grounds 2 to 3 weeks before the break- 
up of the major rivers, table 6. 

George MacCloud, a lifelong resident 
of the James Bay area, reported to the 
senior author that a second flight of 
Canada geese generally takes place about 
Tune 10. These late geese are said to be 
in large flocks, whereas most of those that 
arrive earlier are paired. He thought that 
the late arrivals were largely young of 
the previous year. Although we have 
been in the bay area during June, we are 
unable to confirm, by personal observa- 
tion, the “flight of stragglers.” 

However long the northbound Canada 
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Table 6—First arrival or first kill of Canada geese at Fort Albany, Ontario, and ant 
of ara of the Albany River.* 

ArrIvaL or CANADA GEESE Numser or Days 
YEAR =x Dare or Breakup | Between First 

OF THE ALBANY | ARRIVAL OF GEESE 
Date Comment River AND River BREAKUP 

1884..... May tataee First goose observed....... Mary liies tt ie 16 
LESS: eee tay April Oh ee First goose observed....... Mayi15... oxen 19 
1888..... Aprii2it arma First goose observed....... Mary Mei a cate 21 
1889 April 125 Sonate First goose observed....... May 6m ves cnyp ae 24 
1891.7... Aprils sacs. First geese observed....... May, 14 it 55c0 ee 29 
1896..... April Sse: First geese observed....... MayelOc Taare ann 25 
LBD Hi eats April) [2% oc. First geese observed....... Mayia/ei steer ne ae 25 
LSOSe es 2: April 14........ First geese observed....... April 2/27 eae 13 
19005 1... ArsriUIGE Se slept re First goose observed....... AYNDD Senor ane 26 
1901.5), Aprilgexs=. (2 First goose killed.......... May Gor seno ens 13 
1902 Sanh April 14....... First goose killed.......... May, 155" camera: 31 
1903) es April 2S ore tt First geese observed. ......| May 20... 2775, ..4 Di 
LOO Berson April 2355. 4.'. First geese observed.......| May 8........... 15 
IG ae ALU Meat First geese observed....... Aprili2’ = Skmieces 11 
1914? 0 Aprilia First goose killed.......... Ma yin occts srnae 15 
LONG er Aprilnl oe aoe ie First goose killed.......... = — 
i SF he gees Arp seam First goose killed in-taay ae — — 
1920 RS ae 2k Aprile Ste. asa. First geese observed....... — — 

7 ki 0144 ae a cee EPO ree tor ane Mery We mn Daan yells beara at 8d 20.6 

* Data on the arrival of Canada geese before 1901 and most data on breakups from Lower 
Canada geese 1901-1920 from Fort Albany diary of Bishop Robert John Renison and other 

goose flocks may linger in the United 
States, the final lap over the forested areas 
of Canada is apparently often made in a 
single day. Miner (1929) stated that 
frequently, when flights of geese have 
left his refuge at a half hour before sun- 
down, he has wired the news ahead to 
towns lying north between Kingsville and 
James Bay. The following morning, 
generally between 6 and 8 o'clock, large 
flights have been seen over Cochrane, On- 
tario, a town about 490 miles north of 
Kingsville. If their course was fairly 
direct, and if it is assumed that the geese 
that left the Miner Sanctuary were the 
ones sighted over Cochrane, a not un- 
warranted assumption, their average speed 
was 35 to 40 miles per hour. 
A few flocks stop to feed each spring 

on the farm lands of the clay belt in cen- 
tral Ontario; the New Liskeard area was 
host to migrating flocks in 1947. In early 
May of that same year, flocks held up by 
severe winter conditions remained in the 
Kapuskasing area sufficiently long to 
warrant artificial feeding; little natural 
food was available, as the country was 
still under several feet of snow, and all 
rivers and lakes were frozen. Despite 
this fact, a large flight of Canada geese 

(1915); arrival data on } 
ocal sources. 

was reported over Frazerdale the night — 
of May 4, and the following day the first — 
big flight was observed in the Moose 
River country, nearly 2 weeks before the © 
breakup of the Moose River, which oc- — 
curred on May 17. a 

No attempt has been made in the pres- — 
ent study to compile additional data on 
the correlation of Canada goose move- — 
ments with the advance of the isotherm of 
35 degrees F., a correlation reported to 
hold only for the vanguard of migrants — 
(Lincoln 1939). 

WINTER CONCENTRATIONS _ 

The Canada geese of the Mississippi 
River valley winter from the latitude of — 
southern Wisconsin to the Gulf Coast of 
Louisiana, using definite concentration — 
areas during the winter season, as well as 
during the migration periods. “They are 
hardy birds, able to withstand winters of 
the severity of those occurring in southern 
Wisconsin and southern Ontario without ~ 
ill effect, as long as they are provided with ~ 
abundant food and a water supply. When 
rest lakes in northern areas become frozen 
over, the flocks resort to open streams 
for drinking water, but the lake ice pro- — 
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vides acceptable roosting sites. When the as at the Miner Sanctuary in early Decem- 
local food supply is exhausted or covered ber, the geese in the northern sectors of 
with snow, or when feeding is curtailed, the flyway migrate farther south. 
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Each January an inventory of the 

waterfowl populations wintering in the 

United States is made by the United 

States Fish and Wildlife Service and co- 

operating agencies, assisted by selected 
private individuals. The January inven- 
tories have produced useful information, 
particularly in regard to population 
trends but, because these inventories are 
taken over a limited period of time (4 
days), in some areas they have been subject 
to considerable error in past years. For 
example, the immense coastal marshes of 
Louisiana, which are notoriously difficult 
to traverse on the ground, cannot be 
covered adequately except by plane. Be- 
cause thorough aerial censuses of the 
Canada goose population in Louisiana 
were not made before the winter of 
1943-44, and because adequate -data are 
lacking for many other parts of the fly- 
way prior to that winter, we do not con- 
sider the population data previous to that 
date to be of sufficient reliability to meet 
present-day management needs. Even 
some of the data in table 7, particu!arly 
the 1944-45 figures for the populations 
in Arkansas and on a considerable portion 

Table 7—Population of Canada geese in the Mississippi River valley, 1943-44 through 9 

of the lower Mississippi River, may not be — 
of sufficient reliability because complete 
coverage by aircraft was not possible. 

For reasons explained in the section 
“Autumn Migration Routes,” we believe 
that the flocks of western Louisiana prob- 
ably are not an integral part of the Mis- 
sissippi Valley population. Nevertheless, 
they should be considered along with the 
Mississippi Valley population in order to 
detect whether major population shifts 
occur between the flyways in some years — 
and to determine the effect that kills in the — 
upper Mississippi River valley may have 
on the western Louisiana populations. A 
brief survey of the various concentration — 
areas and the populations using them 
follows. a 

Jack Miner Bird Sanctuary 

The Jack Miner Bird Sanctuary, lo- 
cated in the rich farm lands of Essex 
County, Ontario, figs. 394 and 40, 4 
miles from Lake Erie, was one of the 
first waterfowl refuges established in 
North America. 

Canada geese has a bearing on discussions 

1946-47.. Data are from the annual January inventories, except as noted. 
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The history of this ref-_ 
uge and of Jack Miner’s work with — 

. 

wig 
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ey 
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og 
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“ 
+g 

SEASON 
State oR OTHER AREA 

1943-44 1944-45 1945-46 1946-47 

MichiPans ce ach onic iin een eee 4,220 2,200 2,343 3,512 
WWasConsin’ came er nthe are ae tee ee tes 6,350 4,100 4,310 5,000 
Minnesotatiig.cc ho mass see cee site — 5 100 = 
Qhia pst sacs See oe ore eR 248 — — 105 
Madianan9 a hes ee ocnea iss eee ee ooe 343 750 985 1,369 
Ulinois'(Mason'Gounty) 2-222. shee neon. 9251 800! 3601 31.6492 
Florseshos: Bake hans i tees cnn ree 37,0008 30,000 22,0003 ? 
TOW reac than tee cttie eee oot Pen tee a 125 6 = = 
Ken tucky:2 a/v apes tana neato xan ae tat 3,720 2,280 1,200 1,230 
Mississippi River (Tenn.-Miss. line to White 

Castle stare, cioncae ren sinoly mcucieene 3, 3005 10,0008 1,650 7,540 
ALIKANS AS. eleece ies ciasncetou ah ee nto al aaa ‘| 5,000° 10,500 5,400 800 
ee EN Widow a rae IN sat 5,440 665 2,370) a 
OustandiDeltaes nao. ssa ene 000° 1,000 = 

Western Louisiana...) -.....a5 02sec 1170008 1270005 \10, 000" 5,06 
NUL Sar E NN MEMEO. Ceca Orie Boos 76,731 79,181 49,013 61,640 

Total, exclusive of western Louisiana} 65,731 67,181 =e TR 

1 Census by Frank C. Bellrose, Illinois Natural History Survey. a 
2 Of the number of Canada geese in Illinois, about 30,000 were at Horseshoe Lake and 800 at the Union County — 

refuge. 

* Census by Paul S. Smith, United States Fish and Wildlife Service, and Harold C. Hanson at January inventory. 4 
Average of estimates by Robert H. Smith, Paul S. Smith, and Frank C. Bellrose after hunting season. 

* Census by Robert H. Smith. 
® Total for Tennessee and Mississippi combined in January inventory. 

c _ According to Richard H. Griffith, United States Fish and Wildlife Service, 
1,500 Canada geese were at the Delta National Refuge and 5,440 at the Lacassine and Sabine National Wildlife refuges — 
7Inventory figure for all of Louisiana. 

int the winter of 1946-47. 
ae 
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in this paper and is also of general in- 
terest. 

Jack Miner (1923) built his first pond 
and set out decoys to attract geese in 1904, 

but did not lure in a family of geese until 
1908. The numbers of geese using the 
refuge built up slowly in the early years, 
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acre homestead area. About 100 acres 
are planted to rye and timothy, the re- 
mainder to corn, which constitutes the 
only grain fed to the geese. Fields of 
timothy, which have been cut for seed, 
are said to make ideal pastures for Canada 
geese and are heavily grazed. Approxi- 

Fig. 40.—View of the main pond and feeding grounds at the Jack Miner Bird Sanctuary, 
Kingsville, Ontario. Contact of the geese with human beings is avoided whenever possible. 
Corn is distributed at night, and visitors remain concealed while observing the geese. 

and until 1915 the refuge attracted 
Canada geese only in the spring. In later 
years the autumn flight equaled the spring 
flight in size. 

Efforts at trapping and banding Canada 
geese did not succeed until 1915, and 
large-scale bandings were not accomp- 
lished until nearly 10 years later. “Table 
2 presents the best available data on the 
numbers of Canada geese banded at the 
Jack Miner Bird Sanctuary in the 
autumn. 

The Miner homestead, ponds, and feed- 
ing grounds consist of 17 acres. All feed- 
ing is done around the ponds, but a few 
rye and timothy fields are planted as re- 
treats and sources of food to be used when 
the geese on the ponds are disturbed. 
Additional farm land, owned by the Jack 
Miner Migratory Bird Foundation, Inc., 
amounting to 400 acres, surrounds the 17- 

mately 20,000 bushels of ear corn are fed 
during the autumn and spring seasons; 
when there is an appreciable local kill the 
corn is fed more heavily than at other 
times. 

By Proclamation and Order in Council 
of the Provincial Government, no shoot- 
ing is permitted on an additional 1,600 
acres of land neighboring the 400 acres 
owned by the Miners. Thus, the geese 
are protected in all directions from the 
central feeding grounds by a buffer strip 
about 1 mile deep. 

A few geese arrive at the refuge by late 
September. Noticeable increases in num- 
bers usually occur between October 10 
and 15, and peak numbers are reached by 
about November 10. There is a constant 
renewal of the population as some individ- 
uals continue their migration south and 
others arrive from the north. The bulk 
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of the autumn flock leaves by late Novem- 

ber or early December. In some years 

prior to World War II, as many as 5,000 

geese were reported to have remained all 

winter. Some of these wintering geese 

from the autumn flight have received 

“S” marked bands in the spring along 
with birds that have wintered at Curri- 
tuck Sound and Lake Mattamuskeet, 
thereby explaining why some spring bands 

are subsequently recovered in the Mis- 

sissippi River valley, fig 12. 

Illinois 
Of the areas in Illinois important to 

migrating and wintering flocks of Canada 
geese, the two most important are the 
Illinois River valley and the Horseshoe 
Lake Game Refuge in Alexander County 
at the southern end of the state. 

Illinois River Valley. — Canada 
geese have been reported from 23 bottom- 
land lakes in the Illinois River valley, fig. 
39B, but regularly from only seven lakes, 
table 8. These lakes act chiefly as roost 
areas; feeding is done in the cultivated 
uplands and in some drainage districts. 
Geese of five of the Illinois concentrations 
disperse to feed as follows: Beebe Lake 
geese depend largely on the winter wheat 
and the corn of Duck Island; Lake Chau- 
tauqua and Clear Lake geese feed mainly 
in the cultivated fields of Mason County ; 
Crane Lake and Jack Lake birds seek 
most of their food in or near a 1,000-acre 

Table 8.—Canada goose populations in three regions of the Illinois River valley, 
autumns of 1938-1946. 
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private club 2 miles southeast of Bath. — 
Flocks frequenting Goose Pond and Lake — 
Senachwine (the part formerly known as — 
Swan Lake) have not been observed feed- — 
ing in any particular sector. In general, — 

lake. Population data for the above areas — 
are summarized in table 8. 

The most important Canada goose winter- 
ing ground in the Mississippi River 
valley in recent years, the Horseshoe Lak 
Game Refuge, with its surrounding are 
figs. 1 and 39C, during the period of t 
study harbored approximately 50 per ce: 
of the goose population of the flyway for — 
varying autumn and winter periods. Be- 
cause of inadequate food supplies on the ~ 
refuge, as well as intense hunting pressure _ 
in surrounding privately owned fields, th 
flock fed in most winters over a 15-m 
radius. “The majority of the geese roosted 
within the refuge each night, although 
some flocks resorted to islands and bars — 
in the Mississippi River. 5 

The lake, fig. 41, 1,200 acres in size, — 
of an oxbow type common to the bottom- — 
lands in the flood plain of the Mississippi 
River, in many places is 200 or more yards 
in width and 4 to 6 feet in depth. A dam 
maintains fairly stable water levels, but 
most of the land enclosed by the lake i 
subject to flooding when the Mississippi or 
Ohio River reaches high flood stage. Open 
water surrounds the island except for a 

i 

* CuHaurauqua REGION Putnam Rection APPROXI- © 
URC Ore panes (Chautauqua, Clear, (Goose Pond, Lake MATE | 

j nmi sare Beebe Lakes) Senachwine*) AVERAGE | 
YEAR NuMBER ~ 

IN 
Feak Average Peak Averaze Peak Averaze VALLEY 

1938. | 1,420 800 iis 22 2 60 882 
1939... een (0) 520 500 34 2 100 654 
1940... 800 509 250 110 ? 83 702 — 
1941. | 1,500 391 337 84 37 ? 475 
1942... aul 1,340 1,150 325 400, 80 60 1,610 — 
1943... | 1,900 500 300 425 400 ? 925 — 
1944... | 1,600 400 150 400 14 800 
1945... 1,400 0) 330 360 46 ? 360° 
1946..... 500 | 285 430 281° 190 86 6526 

Total. . 12,560.) 4,555 2,697 2,116 7072 3892 7,050 
Average 1,398 | 506 300 235 — = 784 

i 

* Part of Lake Senachwine formerly known as Swan Lake. 
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Fig. 41—View of the east arm of Horseshoe Lake. The large open expanses of the lake are 
favored by the geese for roosting purposes. 

Fig. 42—The greater portion of Horseshoe Lake is open water, but the north and south 
portions have heavy stands of live and dead cypress and tupelo gum trees. A dam maintains 

fairly stable water levels except when the Mississippi or the Ohio River reaches high flood stage. 
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Fig. 43.—Aerial view of Canada geese on Horseshoe Lake in November, 1945. The popula- 

tion of the entire flock could be counted with a considerable degree of accuracy if suitable 
aerial photographs were available. 

small portion at the north end, where the 
lake is swamplike and has an irregular 
stand of tupelo gum and cypress trees, fig. 
42. Gums and cypresses border the re- 

mainder of the lake, and in some places the 
cypresses extend entirely across the lake. 

During late years of this study the ref- 
uge contained about 3,660 acres. The 

Table 9.—Number of Canada geese using the Horseshoe Lake Game Refuge, 1928-29 

through 1946-47. 

Tora. Loss APPROXIMATE 

NuMBER AT (IncLuDING NUMBER OF 
Season! Peak NuMBER January CripPLING GEESE TO 

INVENTORY Loss, FROM ARRIVE AT 
Tasce 15) Reruce Durinc 

Fai anD WINTER 

1928-29 | — 1,000-1,9002 = = oa 
1929-30. . “| 7,000-8 , 0002 = = oe 
1932-33. . 30,0002 a == rm 
1940-41. . | 45,000 17,000 re St 
1942-43 55,000 15,000 = oo 
1943-44 50,000 37,000 15,980 53,000 
1944-45 35,000 30,000 10,549 40,500 
1945-46 26,000 22,000 7,117 29,100 
1946-47 — 31,641 = — 

_ ee \ 

: The term season refers to the period of time in autumn and winter that the geese are at the refuge. 
aie RY ee a nsuses except last two by Illinois Natural History Survey staff and Paul S. Smith; 

Survey staff and Robert H. Smith. 
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island has an area of 1,360 acres, of which 
1,200 have been farmed in recent years 
to produce food for the geese. The re- 
maining acreage supports some of the finest 
virgin bottomland timber in the state. Of 
the cultivated portion of the island usually 
300 to 400 acres are planted to corn and 
700 acres sown to wheat, but these acre- 
ages have varied considerably from year 
to year. In the last several years all crop 
land on the island has been planted in 
corn. Wheat or corn is sown on the 100 
acres of the refuge adjoining the east 
shore across from the island. 

Many of the published statements in 
recent years regarding the size of the 
Canada goose flock at Horseshoe Lake 
have not been in agreement. The result 
uas been confusion in the minds of the 
public. While a few “census figures” have 
been based on pure guesswork and are 
therefore unreliable, many of the dif- 
ferences in published data may be related 
to the times of the year the censuses were 
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taken, and whether they included only 
the number of birds alive on certain dates 
or the total number arriving at the refuge 
in any given year. The population data 
given in table 9 summarize the census 
figures for several years. 

Population estimates of the Horseshoe 
Lake flock since 1939 have been made by 
staff members of the United States Fish 
and Wildlife Service and the Illinois Nat- 
ural History Survey, table 9. These 
estimates have been made by visually 
dividing the flocks into blocks, counting 
the number of geese in the sample blocks 
when the great bulk of the geese are 
feeding in the wheat fields on and near 
the refuge, and then using the sample 
counts to calculate the total population. 
The practice in some years has been to 
make periodic estimates from the time the 
first geese arrived in late September until 
peak populations have been reached in late 
autumn. Since 1944, aerial censuses just 
before and after the hunting seasons have 

Fig. 44.—Aerial view of Burnham Island and adjacent bars in the Mississippi River, 4 miles 

west of Horseshoe Lake. Prior to the establishment of the refuge, Canada geese wintered in 
large numbers on similar bars and islands of the Mississippi River, from Chester to Cairo, 

Illinois. Geese have made some use of these islands even since the refuge was established. 
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been made at Horseshoe Lake and nearby 
areas, figs. 43 and 44. Population figures 
for 1941-42 through 1945-46 are shown 
graphically in fig. 38. 

Michigan 

In Michigan there are three major con- 
centration areas and two of minor impor- 
tance. 
Kalamazoo River Bottoms and 

Nearby Lakes.—The Kalamazoo River 
bottoms and a number of lakes in the 
southwestern section of the state con- 
stitute the most important region in 
Michigan for concentrations of migrant 
and wintering Canada geese, fig 39. This 
general area includes three specific con- 
centration sites. 

1. Gull Lake and the W. K. Kellogg 
Bird Sanctuary and Farms are located in 
Prairieville and Barry townships in Barry 
County and in Richland and Ross town- 
ships in Kalamazoo County, fig. 39D. 
Gull Lake, with an area of 3,000 acres, 
is designated as a rest lake. -Hunting is 
prohibited on the quarter-mile strip sur- 
rounding this lake and on the Kellogg 
tract of 600 acres. 

The above district lies on an extensive 
outwash plain and is characterized by 
small lakes and kettle holes. Some near- 
by sections are too hilly to be farmed, but 
hay, corn, and wheat are raised extensively 
on the less hilly sections. The geese feed 
in the cultivated upland fields and also 
they are hunted there. 

In 1945, the maximum autumn popula- 
tion in the area was 5,000 birds, and about 
the same number were present during the 
peak of the 1946 spring migration. The 
wintering population usually varies from 
1,000 to 2,000, but may be considerably 
less for several weeks in midwinter. In 
1944-45, 500 geese wintered at Gull Lake 
(Dr. Miles D. Pirnie, then in charge of 
the sanctuary, personal communication). 
Normally a majority of the birds leave by 
mid-January and return again by mid- 
February. Weather determines their 
movements; usually a portion of Gull 
Lake remains open throughout the winter, 
and waste grain is generally available in 
the uplands for geese that winter in the 
area, 

2. The Kalamazoo River swamps and 
marshes, fig. 39E, principally the Potta- 
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wattomie and Ottawa marsh areas, the — 
latter a part of the Swan Creek Wildlife — 
Experiment Station located in Heath, 
Manlius, and Valley townships, and the 
Todd Farm Sanctuary in Ganges and 
Clyde townships near the Kalamazoo 
River, all in Allegan County, are some of 
the most important concentration grounds _ 
for Canada geese in Michigan. Each site 
differs somewhat from the others and there 
is a free interchange of birds from one area 
to the other. 

The Pottawattomie and Ottawa areas 
consist of 2,800 acres, principally marshy 
bottomlands with adjacent timbered areas. 
These areas serve as both private and pub- 
lic hunting grounds. 

The Swan Creek Wildlife Experiment — 
Station has a 550-acre sanctuary of par- — 
tially flooded land, once farm land, and — 
timbered bottomland. 

The Todd Farm Sanctuary comprises 
1,500 acres of drained lake-bottom farm 
land. ‘This sanctuary furnishes both feed- _ 
ing and resting sites. Hutchins Lake, 
north of the farms, is used by geese as a 
rest lake in the autumn. A spring-fed — 
creek crossing the farm remains open 
through the winter, and food is available 
to the geese in the cultivated fields. 

The greatest concentration of geese re- 
corded in the above sections was 6,000, in — 
the autumn of 1945. The wintering flock 
was estimated at 2,000. Both figures are 
said to represent spectacular increases in 
comparison with those of previous years. 
In 1944 the wintering flock was estimated 
to be only 400. 

3. A 250-acre sanctuary at Leidy Lake 
in Leonidas Township, St. Joseph County, 
fig. 397, serves as an important spring — 
concentration point; over 2,000 geese were 
estimated to be on the area in 1946. It 
is used less in the autumn, 300 to 400 
being average numbers of geese present at 
that time. 

Saginaw Bay.—Saginaw Bay is a 
major concentration area for both autumn ~ 
and spring flights of Canada geese, fig. 
39G. The spring flights may consist 
largely of South Atlantic geese en route 
north from the Miner Sanctuary. 

‘ geese do not linger long at Saginaw Bay — 
in the autumn because of the absence there — 
of sanctuaries. They have been forced by — 
hunting pressure to reverse their normal — 

een 

The 
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daily routine, feeding after dusk in the 
grain fields and roosting in daylight hours 
on the open waters of the bay. They do 
not winter in this sector, as there is no 
open water. 

The best estimates available place the 
maximum numbers frequenting the bay 
during the autumn or spring migrations 
at about 15,000 birds. 

Leelanau and Benzie Counties.— 
Leelanau and Benzie counties in Michi- 
gan, fig. 39H, constitute a less important 
concentration area than the Kalamazoo 
River or Saginaw Bay areas. A number of 
scattered sites are favored: Glen Lake and 
about four sections of hilly grassland in 
Empire Township, Leelanau County, and 
Lake Ann, Upper Platte River, and Platte 
Lake in Benzie County. A 1,200-acre ref- 
uge recently established in Empire Town- 
ship provides feeding and resting areas. 

Canada geese have used this area as a 
regular stopping place for only about 10 
years. In recent years as many as 2,000 
geese have frequented it regularly, but 
few winter in the area; there were about 
50 in 1945. Some Canada geese may 
nest in this region. 

Other Michigan Areas.—There are 
two other concentration areas in Michigan 
of less importance than the above. The 
Seney National Migratory Waterfowl 
Refuge, fig. 39K, consists of 30,000 acres 
surrounded by a vast area of wild land. 
The autumn concentration in 1945 was 
estimated at 3,000 geese. The spring 
maximum was 2 500. 

The Alpena Sanctuary, fig. 39L, com- 
prises 500 acres of land on the Thunder 
Bay River in Alpena Township, Alpena 
County. Geese stocked at this refuge 
have attracted as many as 400 migrants 
in the autumn. 

Wisconsin 

In Wisconsin there are two refuges or 
concentration areas of importance. 
Rock Prairie Refuge——The Rock 

Prairie Refuge, fig. 39M, consisted of 
640 acres when established in 1936. Be- 
fore the refuge was relocated, it lay part- 
ly in Richmond Township, Walworth 
County, and partly in Johnstown Town- 
ship, Rock County. In 1945 the refuge 
was shifted 314 miles to the west so that 
it lay entirely within Rock County. 
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The entire refuge is in cultivated prairie 
uplands and is used for feeding only. 
Since feeding was initiated in 1940, 
between 25 and 45 tons of corn have been 
fed each season. The geese that frequent 
this refuge in the autumn and winter 
usually fly to Lake Geneva and Lake 
Koshkinong for roosting. 

Canada geese do not remain in southern 
Wisconsin during severe winters. In 
194546, local estimates placed the win- 
tering flock at 3,000. In 1942, 4,500 
geese wintered in these two counties 
(Zimmerman 1942). Peak auturin popu- 
lations in Rock and Walworth counties 
have generally varied from 4,000 to 6,000 
birds. The build-up in numbers of geese 
in the autumn of 1942 is shown graphically 
in fig. 38. 
Greenwood Farm Refuge.—The 

Greenwood Farm Refuge, established in 
1940, contains 1,751 acres. It is situated 
in Hancock and Deerfield townships, 
western Waushara County, fig. 39N. 
Although it is intended primarily as a 
rest area, in some parts of this refuge 
farmers are paid to leave corn standing 
in the fields for the geese. The flocks 
roost on the sand bars of the Wisconsin 
River, about 20 miles to the west. The 
refuge was first used by a few geese in 
1942; as many as 3,000 birds had been 
reported on the area by 1946. 

Ohio 

Lake St. Marys, or Grand Reservoir, 
fig. 39P, a 17,500-acre impoundment in 
Mercer and Auglaize counties, is heavily 
used by Canada geese in migration, but 
few geese winter there or in other parts 
of Ohio. January inventory figures, 
1941-1946, show an average of only 400 
Canada geese in the entire state; inventory 
figures for the state, 1936-1941, averaged 
1,600 per year. 

Indiana 

Hovey Lake, fig. 390, the most im- 
portant wintering area for Canada geese 
in Indiana, is located in Posey County in 
the extreme southwestern tip of the state, 
4 miles from the confluence of the Wabash 
and Ohio rivers. The lake and adjoining 
marsh and swamp land, totaling 900 
acres, were purchased in 1938 with funds 
made available through the Federal Aid 
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in Wildlife Restoration Act. The lake, 

nearly a half mile wide and three-quarters 

of a mile long, has an area of about 400 
Bald cypress is found around cer- 

tain parts of the lake, but willow, elm, 
and soft maple, with an understory of 
buttonbush, occupy most of the shore line. 

Approximately half of the lake is open 
to waterfowl hunting; the remainder is a 
refuge. No supplemental feeding is 
carried out on the refuge sector, a factor 
that may partially explain why the geese 
that use the area have retained their wild- 
ness. Nearby wheat fields are cropped 
by the geese to a considerable extent, but 
no serious damage has been reported. 
During the winter period the geese do 
much of their feeding in overflow, bottom- 
land cornfields that have been harvested 
with mechanical pickers. 

There are seldom more than 300 geese 
in the vicinity of Hovey Lake during the 
hunting season. Maximum numbers 
during three recent winters are as follows: 
1,000 on January 8, 1944; 1,500 on 
January 20, 1945; and 2,000 on January 
27, 1946. 

Arkansas 

The geese wintering in the lower White 
River and Arkansas prairie area, fig. 39S, 
use several distinct types of habitat: the 
flood-plain swamp lakes of the White 
River National Wildlife Refuge, the 
neighboring prairie area of Arkansas 
County, and the sand bars of the lower 
Arkansas River and adjacent parts of the 
Mississippi River. 
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The flood-plain. lakes are shallow, 
cypress-rimmed oxbows, devoid of sub- 
merged vegetation and used by the geese 
only for roosting. ‘The geese make daily 
flights from these lakes to the prairie for 
feeding. ‘The prairie is intensively culti- 
vated; rice, winter oats, soybeans, and 
lespedeza are the principal crops. The 
practice of leaving the rice fields fallow 
periodically and using them for pasture 
makes attractive foraging areas for geese, 
as the ground between the old rice levees 
is frequently flooded or at least wet during 
the winter. 

Because of the difficulty of censusing 
the extensive areas of bottomland swamps, 
we believe that in most years our data on 
populations in Arkansas are not reliable. 
In the winter of 1943-44, the population 
was successfully censused and estimated to 
be 5,000, but we are unable to state with 
any certainty what the population was in 
prior or subsequent years, as the birds win- 
tering in this region occasionally use the 
Mississippi River bars and may have been 
included in the estimate for the Mis- 
sissippi River area. Duplications in the 
inventory figures for Arkansas and the 
lower Mississippi River in 1944-45 may 
account for the indicated increases for this - 
region in that winter and partially ex- 
plain the apparent sudden great drop in 
the total population of Mississippi flyway 
geese in the following year, table 7. 

Lower Mississippi River 

Islands and bars in the Mississippi — 
River attractive to wintering Canada 

SOLAKE CHARLES 

S Qs 

5S GRAND LAKE 
6 CALCASIEU LAKE 
7 SABINE LAKE 
8 GALVESTON BAY 

9 AVERY ISLAND 
10 LAKE FAUSSE POINTE 

of Canada geese on the coast of the Gulf of Mexico. 



March, 1950 

geese extend north to Chester, Illinois, 
and south to White Castle, Louisiana. 
However, except for scattered flocks, few 
Canada geese have wintered on the Mis- 
sissippi River between Cairo, Illinois, and 
the Tennessee-Mississippi state line in 
recent years. 

The portion of the Mississippi River 
used by Canada geese throughout the win- 
ter, fig. 39R, has an area, from levee to 
levee, of well over 1,500 square miles. In 
this huge expanse of territory the channel 
has constantly shifted by cutting and tear- 
ing on one side and depositing on the 
other; the result is a labyrinth of chutes 
and oxbows that have formed numerous 
islands and bars. Each island usually has 
one or more sand bars, and most of the 
bends in the channel have bars on the 
inside, fig. 44. Portions of the higher is- 
lands and bars, covered with small switch 
willows, grasses, and sedges, are used as 
feeding areas by the geese. At times, the 
bark of the small switch willow appears 
to be staple food of geese throughout the 
area. 

The geese using this section of the 
river are widely scattered; usually they 
are in small or medium-sized flocks, but 
occasionally in large flocks. They show 
a preference for certain bars, which they 
use year after year. Varying water stages 
affect the accessibility of the bars to the 
geese and may cause the flocks to shift 
about when water levels change rapidly. 
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In primitive times the geese depended 
on forage produced on sand bars and in 
shallow flood-plain lakes, since there were 
then no cultivated crops in the bottom- 
land country. Early agricultural devel- 
opments tended to keep them on the bars 
in the southern sections of the flood-plain 
and upper delta country because cotton 
and sugar cane were the only crops ex- 
tensively raised. Each year increasingly 
large acreages are planted to winter grains 
and legumes in the north and central por- 
tions of the bottomlands, thereby increas- 
ing the food resources for the geese in that 
section. 

The habitat at Grand Lake and Lake 
Fausse Pointe, fig. 45, while near the 
coast, is of the sand-bar type rather than 
marsh. ‘The geese are found on the upper 
ends of the lakes where the distributaries 
of the Atchafalaya River have formed a 
subdelta, creating conditions very similar 
to those found on the river sand _ bars. 
The geese sometimes work back and forth 
across the Atchafalaya swamp between 
Grand Lake and the Mississippi River, 
as less than 25 miles separate the lake 
from White Castle, Louisiana, the nearest 
point on the river. 

Our data on goose populations in this 
sector of the valley are meager.  Esti- 
mates made by the United States Fish and 
Wildlife Service have varied from 1,600 
to 10,000 geese between 1944 and 1946. 
Accurate census figures are especially 
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needed from the lower Mississippi River 
each year, because data from this area 
are apt to indicate to what extent kills 
made in the Horseshoe Lake region are 
at the expense of populations wintering 
below Cairo, Illinois. 

Coastal Marshes 

The coastal marshes of Louisiana and 
east Texas extend from the mouth of the 
Mississippi River west to Galveston Bay. 
In this vast expanse of marsh, totaling 
over 5,000,000 acres, less than 700,000 
acres are inhabited by Canada geese. 
Western sections of this range are used 
also by white-fronted geese, and between 
the Delta and Rockefeller refuges the 
winter range of the Canada goose is over- 
lapped by that of the blue and snow geese. 

In the coastal marshes are three prin- 
cipal .concentration areas for Canada 
geese, figs. 39 and 45, and, as these vary 
somewhat as to type of habitat involved, 
each is discussed separately. 

Delta of the Mississippi River.— 
At the mouth of the Mississippi River, 
Canada geese are concentrated on the 
Delta National Wildlife Refuge and the 
adjacent area in the vicinity of Main 
Pass, T in figs. 39 and 45. Here they use 
a variety of marsh types, from the rel- 
atively hard deltaic flats bordering the 
Gulf Coast to the deep marsh—the 
“floating prairie’ of the interior. This 
is the most isolated wintering area on 
the Louisiana section of the Gulf Coast. 
The marshes to the west between the 
Delta Refuge and White Lake, an air-line 
distance of 180 miles, are devoid of 
Canada geese, except for a small flock 
inhabiting Avery Island. 
White Lake and Lacassine Ref- 

uge.—In the White Lake and Lacassine 
area, Canada geese occupy an extensive 
range (U in figs. 39 and 45): east to 
Cow Island, north to the edge of the 
prairie below Gueydan, west to Sweet 
Lake, and south to the Rockefeller Ref- 
uge, which lies below Pecan Island; the 
range does not include Grand Lake and 
Lake Misere. Within this area Canada 
geese are most abundant south of Guey- 
dan, where prairie and marsh merge, and 
on the Lacassine Refuge. In the zone of 
contact between the prairie and the 
marsh, there are marginal rice fields and 

wet pastures, interspersed with patches of 
maidencane, Panicum hemitomon, and 
southern wildrice, Zizaniopis miliacea. 
A vast expanse of maidencane and Jamaica 
saw grass, Mariscus jaimaicensis, with 
occasional low grassy ridges, is found 
throughout the marsh between White 
Lake and the edge of the prairie. At the 
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west end of Pecan Island there are old 
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stranded beach ridges roughly paralleling 
the coast line. The ridges, pastures, and 
rice fields are used extensively by geese 
for feeding areas. “The deep marsh is 
used primarily for roosting. 

Calcasieu Lake to Galveston Bay. 
—The Canada geese occupying the range 
from Calcasieu Lake to Galveston Bay are 
found on Calcasieu and Sabine lake 
ridges, the edge of the prairie, and the — 
relatively high sea-rim marshes from E 
Johnson Bayou to Port Bolivar, Texas, 
(Y in figs. 39 and 45). The Louisiana 
section of this range is limited, consisting 
only of a narrow fringe around an exten- 
sive area of deep marsh. In Texas, how-. 
ever, the reverse is true: a wide area of 
sea-rim and prairie marshes around a rel- 
atively small area of deep marsh. Con- 
sequently, almost the entire Texas area is 
good Canada goose range. “The marshes 
in this area, along with the high marshes 
of southwestern Louisiana, are heavily 
grazed by cattle, which keep the forage 
in an ideal condition for feeding geese. 
The geese frequently roost on the inshore 
waters of Calcasieu and Sabine lakes and 
Galveston Bay, as well as on such smaller 
water areas as Black and Brown lakes. 

Inventory of goose habitat on the Gulf 
Coast in 1943-44 and 194445 revealed © 
populations of 12,000 and 13,000 birds, — 
respectively. Partial coverage of the Gulf — 
Coast in 1945—46 indicated no significant — 
change in numbers over the previous 2 
years. The above figures represent great 
divergence from what was commonly be- 
lieved to be the Canada goose population” 
on the Gulf range. Vast areas of ex-— 
cellent marsh are unused by Canada geese. ~ 
Alfred M. Bailey stated (personal com- ~ 
munication) that, even in the late ~ 
twenties, Canada geese could be found in 
only a few places on the Gulf Coast. The ~ 
geese frequent these same places today. 

“Tt has become scarcer of late years,” 
Bailey & Wright (1931) wrote several — 
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years ago regarding the Canada goose 
population on the Gulf Coast. While 
there may have been much greater num- 
bers of Canada geese wintering in the 
marshes of Louisiana 25 or more years 
ago, the decrease to present-day popula- 
tions has not occurred altogether in recent 
years. It is more likely that the decrease 
was a gradual one, probably much of it 
caused by heavy shooting in northern 
parts of the range and in Louisiana. It 
seems altogether probable that at least 
some of the geese that normally would 
have wintered in Louisiana have been de- 
coyed into Horseshoe Lake for entire 
seasons and have contributed to the annual 
kills there, but data are not available to 
show the extent to which hunting at 
Horseshoe Lake has affected Gulf Coast 
populations. For reasons discussed under 
“Autumn Migration Routes,” it is dif_f- 
cult to believe that the kill made at Horse- 
shoe Lake in any recent year would 
materially affect Louisiana populations 
the same year, for there are no data to 
show that an appreciable turnover in the 
population occurs at Horseshoe Lake 
within a single season. 

In 1943-44, aerial coverage showed the 
following distribution of the Gulf Coast 
Canada goose populations: Delta Refuge 
1000, White Lake and Lacassine Refuge 
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7,000, Sabine Refuge (Gum Cove and 
Hackberry Island) 4,000. 

GOOSE BEHAVIOR AND 
HUNTING LOSSES 

The tremendous number of Canada 
geese bagged in the vicinity of Horseshoe 
Lake in recent years has made this area 
one of the most widely publicized shoot- 
ing spots on the continent. The fearless 
and unwary behavior of the geese that 
winter at the Horseshoe Lake Game Ref- 
uge is responsible in large measure for 
the heavy kill, fig. 46. The response of 
this flock to hunting is contrary to the 
traditional reputed behavior of Canada 
geese. For centuries, the Canada goose 
has been extolled as one of the wisest and 
wariest of all birds and has been regarded 
as one of the most difficult to hunt success- 
fully, but hunters and personnel engaged 
in wildlife management who have ob- 
served the habits of the Horseshoe Lake 
flock in Alexander County agree that 
these habits do not conform to the tradi- 
tional pattern of Canada goose behavior. 

How can the behavior of the Canada 
goose in Alexander County be reconciled 
with its traditional reputation? If the 
species is so wary or intelligent, why is it 
so unsuspicious and easily killed in Alexan- 

Fig. 46.—A portion of the Horseshoe Lake Canada goose flock near the refuge headquarters. 
In many years, when food was scarce this flock lost much of its normal wariness, 
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der County? That the traits of the 

Horseshoe Lake flock are apparently singu- 

lar cannot be denied, but there are many 

clues in the literature that help to explain 

its seemingly perplexing behavior. For 
example, many authors, after discussing 
the sagacity of the Canada goose, cite 
examples of the behavior of this goose that 
conflict with their previous remarks. 

Grinnell (1901) has aptly expressed 
the enigmatic behavior of Canada geese: 
“The wild goose has long been proverbial 
for his shyness and wariness, and he well 
deserves the reputation that he has gained, 
and yet sometimes he is found to be ‘as 
silly as a goose.’ So that the gunner who 
follows the geese enough to see much of 
them will find that at one time great 
acuteness and at another a singular lack 
of suspicion are present in the ordinary 
wild goose. Few birds are more difficult 
to approach than these, and yet few come 
more readily to decoys or are more easily 
lured from their course by an imitation 
of their cry.”” A veteran goose hunter de- 
scribes the Canada goose as “‘a bird of many 
moods. At times, very wise, but at other 
times very foolish” (Darby 1916). 

Barnston (1862), referring to the 
Canada goose in the Hudson Bay region, 
writes: “Its disposition has less of wild- 
ness in it than that of the snow goose.” 

These citations and others given below 
show that many of the traits which make 
Canada geese vulnerable to hunting have 
been recognized elsewhere in the country, 
indicating that the behavior of the Horse- 
shoe Lake flock is not as unique as one 
might be led to suspect. The unusual 
aspect of the reactions of the Horseshoe 
Lake geese seems to be that all or most of 
their behavior traits that tend to make 
them vulnerable to hunting are exhibited 
in the vicinity of Horseshoe Lake. 

Wariness, Innate and Acquired 

Many observers point out that geese 
are not sO wary as various species of 
ducks, especially the mallard and black 
duck. Brandt (1943) noted a difference 
in wariness even in the newly hatched: 
“Young ducks of most kinds, just hatched, 
are very wild little creatures, which 
scatter at once and hide by all sorts of 
ruses. Newly hatched geese are most 
trusting little fellows,” 
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The origins of the behavior differences 
between ducks and geese are deeply rooted. 
Lorenz (1937), Lack (1941), and Tin- 
bergen (1942, 1948) have contributed to 
an understanding of these origins, which 
seem to relate in an important degree to 
the “innate perceptory patterns.” There 
appears to be an inverse relationship be- 
tween the specificity and specialization of — 
these patterns and the degree to which the 
behavior patterns are (1) directed by 
‘imprinting’ (Lorenz 1937) during a 
brief period after hatching and are (2) 
developed, subsequent to the imprinting 
stage, by associative learning. } 

The acute wariness that adult geese 
normally possess seems to be mostly an 
acquired trait. Experience and associa- 
tion of the young geese with older birds — 
appear to play an important role in the 
development of the traditional behavior 
pattern. If newly hatched goslings are 
taken before they have left the nest and 
are hand reared, their subsequent be- 
havior shows considerable divergence from 
that of the wild birds. The readiness — 
with which the Canada goose will become 
semidomesticated when given protection 
may possibly be related to the slow devel- 
opment of wariness in young birds. 
A factor contributing to the fearless 

behavior of the Horseshoe Lake geese is 
the dual role played by man on and in the 
vicinity of the refuge. As the geese are 
accustomed to the sight of refuge workers, 
visitors, and the activities of a relatively - 
dense rural population outside the refuge 
from the time they arrive in the autumn 
until the opening of the hunting season, 
they are apparently unable to comprehend 
the unfriendly role of the hunter. The 
same reaction to man has been found to 
be true in other places. Todd (1940) 
writes, “Under the protection now 
afforded at Erie Bay, the geese are less 
wary; on March 25, 1932, a party of 
which I was a member saw about twenty-— 
five resting on the shore of a sheltered cove, 
and without apparent concern they per- 
mitted us to drive up in an automobile 
within one hundred feet.” 

Stone (1937) relates how Canada 
geese have responded to food and pro- 
tection on the Atlantic Coast: “In season 
the farmers of this region [Cecilton, 
Maryland] go goose shooting on the 
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wheattields and have decoy Canada geese 
to attract the wild birds. Of late years 
the ground has been baited and the geese 
return year after year to the places where 
they have been fed, which accounts for 
their abundance and tameness.” (Notes 
from a field trip taken in February, 1927, 
when decoys and baiting were permitted. ) 

Even when Canada geese are winter- 
ing along the vast coastal marshes of the 
Gulf of Mexico, where, with an abun- 
dance of natural food, they might be ex- 
pected to retain their independence, free- 
flying wild individuals will momentarily 
accept man at close range. At the 
Florence Club, near Gueydan, Louisiana, 
geese formerly used for decoys and tame 
cripples are brought into the club grounds 
for feeding each evening by calling and 
beating on a tin pan. On these occasions, 
numbers of wild geese accompany the tame 
birds into the club grounds and feed from 
the caretaker’s hands. At all other times 
these same individuals seem to be un- 
approachable. 

The importance of the role of man in 
conditioning the behavior of an entire 
flock was brought forcibly to our atten- 
tion at the Miner Sanctuary. Until 
about 1925, wild Canada geese using the 
sanctuary were fed at a pond, 150 feet in 
diameter, which is located a few yards 
from the secondary road that passes in 
front of the Miner home. During the 
migration periods, when the geese were fed 
at this small pond, they were usually 
under the observation of large numbers 
of visitors, who, unconcealed, viewed them 
at close range. As a result of this en- 
couraged familiarity, the vigilance of the 
geese toward man relaxed to such an 
extent that the local kills increased. Be- 
cause the situation needed to be remedied, 
the geese were fed at a larger pond, fig. 
40, away from the road, where they were 
hidden from public view by a dense grove 
of pine trees and a tight, 7-foot, wooden 
fence. Visitors who wanted to view the 
main concentration were required to use 
blinds or an observation tower overlooking 
the ponds. The resultant change in the 
behavior of the geese was profound, and 
local kills were soon reduced. After these 
new management measures were _insti- 
tuted, the sight of man was usually 
sufficient to flush the geese; previously, 
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they had to be practically driven out of 
the front pond before they would take 
flight. 

Although the Canada goose possesses 
mental powers that at times seem to be 
superior to those of most birds, and that 
are undoubtedly of great survival value 
under primitive conditions, individuals 
appear unable to solve problems of self- 
preservation that arise in a highly modified 
environment such as that in the Horse- 
shoe Lake region. During the hunting 
season the geese wintering in that region 
exhibit almost a complete disregard. for 
gunfire, flying back day after day to fields 
that often are the most heavily shot. This 
situation has perhaps been aggravated in 
recent years by the fact that the geese can 
feed in these same fields with impunity 
after the close of the day’s shooting but 
are shot at on returning to feed the next 
day. The flock as a whole appears to be 
baffled by the presence of food and pro- 
tection on the refuge at all times, and by 
the presence of food (standing corn, win- 
ter wheat) at all times but protection only 
a part of the time away from the refuge. 

Family Grouping 

Jenkins (1944), in a report on the social 
organization of a family of geese, states 
that “This well-integrated [Canada goose ] 
family might be called a family supra- 
organism, since it performs the activities 
of a larger, more complex individual, 
through codrdination of its components. 
This results in the dominance of the 
family, which is of survival value to its 
members in that they can feed first and 
rest in the center of the aggregation and 
are not pecked or chased.” 

Strong family ties in geese are un- 
doubtedly of survival value against natural 
enemies, each family being a protective 
unit. Against man, during the hunting 
season, family grouping proves to be a 
liability, as the death or injury of one 
member frequently lures the rest of the 
family within gun range. Many a veteran 
goose hunter can cite examples of sur- 
viving members of a family flock, con- 
fused by the loss of one of its members, 
returning to a shooting pit to be shot at 
again. Bent (1925), in describing the 
duck-stand method of shooting geese on 
the inland ponds and lakes of Massa- 
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chusetts, writes, ‘“When the geese are 
near enough and properly bunched a raking 
volley from a battery of guns is poured 
into them and other shots are fired as the 
survivors rise, with the result that very 
few are left to fly away. Even some of 
these may return and be shot at again if 
the leaders or parents of the young birds 
have been killed.” This behavior trait 
has also been reported by Phillips (1916) : 
“Now if a successful shot [probably mean- 
ing a series of shots fired at one time] is 
finally made into such a flock, and per- 
haps one half or three fourths of their 
number have been killed, the remainder, 
after a few turns in the air, or a short 
flight of five or ten minutes, will almost 
always return to the pond, where, if not 
actually disturbed, they will remain from 
several hours to a day or so. Sometimes 
they will decoy a second time.”’ 

The closely allied little cackling goose, 
Branta minima, sometimes exhibits the 
same type of behavior. ‘‘Even upon first 
arrival [in Alaska] many of the birds 
appear to be mated, as I have frequently 
shot one from a flock and seen a single 
bird leave its companions at once and 
come circling about, uttering loud call- 
notes. If the fallen bird is only wounded 
its mate will almost invariably join it, 
and frequently allow itself to be ap- 
proached and shot without attempting to 
escape. In some instances I have known 
a bird thus bereaved of its partner to re- 
main in the vicinity for two to three days, 
calling and circling about’ (Nelson 
1887). 

Because of the concentration of birds at 
Horseshoe Lake, individuals from a 
broken family that return to the shooting 
fields in search of missing members can 
seldom be identified. However, one such 
instance was observed by a hunting club 
owner in 1944. Four geese from the ref- 
uge swung over a pit and two were 
dropped; the two remaining flew back 
toward the refuge, and when over the lake 
they made a wide swing and came direct- 
ly back over the same pit, where they also 
were shot. 

In 1945, another incident was noted 

that demonstrated the high vulnerability 
of the surviving members of a broken 
family. A flock of five geese entered a 
shooting field and, as the birds approached 
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the second pit, two of the flock were killed 
and one crippled. ‘The two uninjured 
geese immediately alighted and remained 
with the cripple for about 10 minutes be- 
fore taking flight toward the refuge lake. 
On their way to the lake, they were 
crippled, one being hit so severely it bare- 
ly gained the refuge. 

It is apparent from these examples of 
Canada goose behavior that the perma- 
nency of family ties offers one explanation 
why geese, unlike ducks, cannot easily be 
shot out of a field. Surviving members of 
broken families searching for mates, 
parents, or young that have been shot 
probably contribute appreciably to the 
total bag; thus, a high kill at a shooting 
club early in a hunting season may in- 
sure continuance of a high kill through 
the remainder of the season. ‘The pres- 
ence of the survivors over the shooting 
fields would tend to decoy unbroken 
families into gun range. As a result, the 
performance of the geese at some clubs 
toward the close of the hunting season 
might be aptly described as a perpetual- 
motion shooting gallery, the birds moving 
across the hunters’ horizon in a never- 
ending procession against the heaviest 
kind of gunfire. 

Sociability 

The Canada goose is a social bird and, 
except during the breeding season, it tends 
to congregate in fairly large numbers. 
This tendency, which was common to. 
some of our now extinct species of 
birds and mammals, often has two im- 
portant undesirable results: first, under 
some conditions it causes the species to 
lose some of its normal wariness; and, 
second, when the remnants of a popula- 
tion band together they give an un- 
warranted impression of general abun- 
dance. 

Audubon (1843) made the observation 
that the behavior of geese using small 
water areas may differ from that of flocks 
that resort to large bodies of water; that — 
is, the behavior may vary according to 
relative densities on an area. 
Canada goose is less shy when met with 
far inland, than when on the sea-coast, 
and the smaller the ponds or lakes to 
which they resort, the more easy it is to 
approach them.” 

“The 
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Apparently wariness is related both to 
the total size of an aggregation and its 
size in proportion to the area it uses. The 
first relationship may be of a psychological 
nature; many species of mammals and 
birds show a reduction in wariness when 
they are in large herds or flocks. It is 
fairly common knowledge that many 
species, for example the ruffed grouse, 
are very wild when at the bottom of their 
cycles but are quite readily killed when 
abundant. At Horseshoe Lake the wari- 
ness of the geese in the autumn decreases 
as the flock increases and spreads out over 
the refuge, thereby reducing the area of 
unoccupied ground to which disturbed 
flocks can retire. 

While the loss of natural wariness in 
aggregations of wild game is serious from 
a long-term standpoint, the impression of 
abundance that local concentrations create 
in the minds of observers may serve as a 
fairly immediate threat to the future of a 
species since it becomes a premise for un- 
limited gun pressure. To substantiate 
this point we need only cite recent his- 
tory of the flock at Horseshoe Lake. 
From 1942-43 to 1945-46 this flock had 
grown smaller each year, while most of 
the local residents and visiting hunters 
at Horseshoe Lake believed that each year 
there were “more than ever.” To many 
hunters, a closed season on this flock in 
1946 seemed to be a needless infringement 
of their privileges. 

Hewitt (1921) has stated, “It should 
also be pointed out that when a formerly 
abundant animal becomes reduced in 
numbers the remnant may tend to herd 
together and thus give an impression 
locally of great abundance. ... . Local 
abundance, therefore, should never be 
taken as an indication of general abun- 
dance, and as a reason for permitting kill- 
ing in large numbers.” 

Jackson (1943) has stressed the dangers 
of overshooting local remnants: “Extinc- 
tion in every case was probably brought 
about at first by gradual depletion of the 
population and through local extirpation. 
When the population becomes reduced to 
a danger point, extinction may come with 
unexpected rapidity. Dislike the asser- 
tion as we may, in recent times the human 
species has been the prime factor in the 
extermination of other species.” 
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HISTORY OF GOOSE 
HUNTING IN ILLINOIS 

The hunting of Canada geese was once 
common in widely scattered areas over 
the state of Illinois. In most of the areas 
that formerly offered considerable shoot- 
ing, the hunting of Canada geese as a 
sport of any consequence has ceased to 
exist. In a few, goose hunting has con- 
tinued on a smaller scale; only in the 
Horseshoe Lake area has the kill in most 
years been high. Because the history of 
the sport in Illinois parallels the history 
of many other goose-shooting areas in the 
flyway, and because it relates to present 
goose-management problems, it is briefly 
reviewed here. 
Two factors have been chiefly respon- 

sible for changes in the methods of goose 
hunting, and for the decrease or increase 
ot goose hunting in different sectors: (1) 
the development of state, federal, and pri- 
vate refuges, frequently attended by arti- 
ficial feeding, and (2) the outlawing of 
both baiting and use of live decoys. For- 
merly, fair bags of Canada geese were 
made on the Big Foot Prairie in the north- 
eastern portion of Illinois near the Wis- 
consin state line, but, with the establish- 
ment of a refuge and feeding station in 
southern Wisconsin, fewer birds have been 
available to northern Illinois hunters. 
The Putnam area, west of Lake Senach- 
wine, in the Illinois River valley, yielded 
fair bags of geese until 1935, when both 
baiting and use of live decoys were pro- 
hibited. When feeding was curtailed, the 
area no longer proved attractive enough 
to hold flocks for sufficient time to pro- 
vide hunting. 

In about 1925, Mason County, border- 
ing the Illinois River, was the most im- 
portant goose-shooting area in Illinois. 
The use of live decoys in the fields of 
winter wheat situated near large bottom- 
land lakes was responsible for the popu- 
larity of this area. Field-pen hunting of 
Canada geese at private shooting clubs 
and at commercial day-shooting ‘‘clubs’’ 
in this county was centered largely east 
of Clear and Chautauqua lakes, northeast 
of Havana, and between Bath and Sni- 
carte. 

The average kill of honkers in the Clear 
Lake area in the twenties is reported to 
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Fig. 47.—Before paved roads and the Horseshoe Lake Game Refuge brought the hunter and 
the Canada goose into close proximity, goose hunting in southern Illinois was a fairly arduous — 
undertaking. Here is a party of well-equipped hunters on their way to a Mississippi River bar. 
This photograph was taken in Alexander County in the early twenties. (Photograph by Bob 
Becker.) 3 

Fig. 48.—Canada goose hunting as it was carried out on the Mississippi River sand bars in 
Saal Illinois before the creation of a refuge at Horseshoe Lake. (Photograph by Bob 

ecker. 
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have been about 100 per year or roughly 
7 to 10 per cent of the number reported 
to have lingered in that area in those 
years. The top kill in the Bath-Snicarte 
area by the Brownstone Club in 1928 was 
514 geese, more than the combined kill 
of all the other clubs in that region. In 
the late twenties and early thirties the 
average kill at Brownstone was about 400 
per year. After the prohibition of baiting 
and use of live decoys, commercial day- 

Fig. 49.—Scene at goose-hunting club near Horseshoe Lake. 
has been one of the most intensively hunted areas in the United States. 
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change in the type of wintering habitat, 
from one that was relatively primitive to 
one approaching parklike conditions, goose- 
hunting methods underwent an equally 
drastic change. 

The following description is quoted 
from an unpublished report in 1941 by 
Arthur S. Hawkins, then of the Illinois 

Natural History Survey, and Paul S. 
Smith, then, as now, of the United States 
Fish and Wildlife Service. 

> 

The Horseshoe Lake region 

The refuge totals 
only about 3,700 acres, but between 1941 and 1945 the area around it devoted to hunting 
averaged 11,000 acres controlled by an annual average of about 50 clubs. The number of 

pits and blinds in this acreage in the same period averaged approximately 400 and the total 
hunter capacity of the area 1,000. 

shooting in the Illinois River valley was 
at an end, and only one private club 
primarily for goose shooting still exists. 
The continuance of Canada goose hunting 
in Mason County is due largely to the 
operation of two refuge areas, one private 
and one federal, that holds the birds in 
the area. In recent years, kills in the en- 
tire Illinois River valley have been about 
400 birds per hunting season. 

The river bars and islands of the Mis- 
sissippi River between Chester and Cairo, 
Illinois, have been a wintering ground for 
Canada geese for many years, and since 
pioneer days this area has been noted for 
the goose shooting it afforded. The recent 
concentration of geese at Horseshoe Lake 
is in marked contrast to the wide dispersal 
of the birds in earlier times. With the 

At the beginning of the present century 
there were comparatively few goose hunters, 
because goose hunting was no sport for the 
novice. Most of the hunters were skilled 
river men; those who traveled to the hunt- 
ing grounds by land did so by horse- or 
mule-drawn vehicles over many tiresome 
miles of nearly impassable roads, fig. 47. 
Once at the shooting grounds there remained 
the task of digging a pit and placing the 
decoys, fig. 48. After a hard day’s hunt, 
the hunter either camped out on a bare 
sand bar or faced a long return trip. Al- 
though there were more geese and fewer 
hunters in those early days, real skill was 
required to bag geese consistently because 
the goose range was extensive and the sand 
bars numerous. 

Then, as now, silhouettes or “shadows,” 
as they are called locally, were used to de- 
coy the geese. Live decoys were seldom 



Fig. 50.—Modern-day goose hunters in a typical pit at a day-shooting club adjacent to the 

Horseshoe Lake Game Refuge. 
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used until after 1906, when it became the 
custom to use three live decoys in combina- 
tion with the silhouettes. The silhouettes 
were arranged in V-formation, with the 
apex of the V downwind from the pit. A 
live “caller” was placed at the vertex and 
at each end of the V. In between were the 
“Shadows.” Bait was not used, but, in order 
to induce the geese to work into the proper 
bar, hunters sometimes placed “scarecrows” 
on adjacent bars. 

Improved roads and faster transportation 
brought goose hunting within the reach of 
the masses, fig. 49. Heavy competition for 
the better hunting places ensued. The de- 
mand for more hunting grounds resulted 
in the development of field shooting. 
Long before baiting came into promi- 

nence, goose hunters recognized that no 
other type of feed was more attractive to 
geese than a large field of fall-planted wheat 
or rye. As soon as the weather turned cold, 
however, shelled and ear corn, wheat ker- 
nels, cowpeas, and similar feeds, when 
properly scattered, proved very attractive 
to the geese, although their desire for greens 
continued. 
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When decoys were used, the usual proce- 
dure was to construct a pen using a roll or 
two of 3-foot wire. In this pen were placed 
as high as 100 geese. Usually one or more 
geese were separated from their mates so 
that they would “talk” back and forth to 
each other. Another trick was to place a 
trained goose, which was wing-clipped, in 
the blind; the goose was then thrown from 
the blind and permitted to walk to the pen, 
“talking” to its mate in the pen as it went. 
If the first decoy failed to entice a wild 
flock within the range of the gunner, others 
were released from the pit until the wild 
geese decoyed as desired, or the supply of 
decoys was exhausted. Only a small per- 
centage of captive geese behaved in such a 
manner as to make good decoys. ‘These 
geese became as valuable an aid in goose 
hunting as well-trained bird dogs are in 
quail hunting, and commanded equally high 
prices on the market. The function of live 
decoys was to attract the geese, while that 
of feed was to hold them and to encourage 
the birds to return again. 

One answer to increased hunting pres- 
sure was the formation of goose hunting 

Table 10.—Goose hunting regulations as they applied to Alexander County, Illinois, 

grounds closing time was 3 p.M.; c—7 a.M. to 4 P.M. 
before sunrise to 12 noon; s—12" noon to 4:30 p.m. 

? Two days a week. 
* Three in any 7 consecutive days. 
* Or season limit of 6,000 geese SesEeny 21 days); 

November 17. Information from V. C. Conover, Game 
* Or season limit of 5,000 geese (actually 5 days). 

; d—sunrise to 4 P.M. 

1927-1945. 

Year| OPEN Dates Slee Time! | Bac Bosses: Live B M F 
AR! (IncLUSIVE) ae IME") Limir eet Decoys ATE ISCELLANEOUS 

Days : 

1927 | 10/1-1/15 106 a 8 None Yes Yes 
1928 | 9/16-12/31 106 a 8 None Yes Yes 
1929 | 9/24-1/7 106 a 8 None Yes Yes 
1930 | 9/24-1/7 106 a 4 8 Yes Yes 
1931 | 11/1-11/30 30 a 4 8 Yes Yes 
1932 | 10/16-12/15 6044) a 4 8 Yes Yes 
1933 | 10/16-12/15 604) a 4 8 25 Yes 

by per- 
mit 

1934 | 10/6-1/13? 30 b + 8 25 No Duck stamp 
1935 | 10/21-11/19 30 c 4 - No No Duck stamp, 3-shell law 
1936 | 11/1-11/30 30 ¢ 4 4 No No Duck stamp, 3-shell law 
1937 | 11/1-11/30 30 c 5 5 No No Duck stamp, 3-shell law 
1938 | 10/15-11/28 45 c 5 10 No No Duck stamp, 3-shell law 
1939 | 10/22-12/5 45 c - 8 No No Duck stamp, 3-shell law 
1940 | 10/16-12/14 60 d 3 6 No No Duck stamp, 3-shell law 
1941 | 10/16-12/14 60 c 3 33 No No Duck stamp, 3-shell law 
1942 | 10/15-12/13 60 e 2 4 No No Duck stamp, 3-shell law 

- 1943 | 10/15-12/13 60 e 2 - No No Duck stamp, 3-shell law 
1944 | 10/14-12/124 60* f 2 4 No No | Duck stamp, 3-shell law 
1945 | 11/24-12/315 38° g 2 4 No No Duck stamp, 3-shell law 

4 Shooting Permitted: a—one- -half hour before sunrise to sunset; b—sunrise to sunset, except that in 1934 on baited 
e—sunrise to 12 noon; f—one-half hour 

by agreement of clubs, season began October 28 and was closed 
Management Agent, United States Fish and Wildlife Service. 
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clubs, but since the time of the Egyptian 

Hunting and Fishing Club, organized in 

1904, goose clubs have changed considerably 

in Alexander County. Present-day clubs, 

with a few exceptions, are strictly commer- 

cial. In contrast, this first club (which had 
annual dues of only $5) was a nonprofit 

organization. At one time, it boasted a 
membership of 50, all local hunters. In 
1941, there were at least two dozen clubs 
in Alexander County, each of which, ac- 
cording to a direct comparison of kill rec- 
ords, killed more geese annually than did 
the Egyptian Club. 

Goose hunting first took on a commercial 
aspect when in 1913 a Chicago business man 
began to lease the sand bars most fre- 
quently used by the geese. By 1916, most 
of these bars were no longer open to public 
hunting. Up to that time field shooting had 
been scorned by most real goose hunters. 
Now that the river shooting was largely 
under the control of a few men it was field 
shooting or nothing for the old timers. 

The purchase of Horseshoe Lake for a 
refuge in 1927 created a boom in commer- 
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cialization of goose shooting. Mediocre 
farm lands located near the refuge suddenly 
commanded fancy prices. Now almost every — 
field located around the refuge contains pits — 
and blinds during the hunting season, figs. 
50 and 51. 

Data obtained from veteran hunters on 
the number of geese killed along the Mis- 
sissippi River in the eighties and later have 
been too contradictory to permit any de- 
finite conclusions. None of the informa-— 
tion obtained, however, indicates that the — 
kills made in those early years exceeded 
recent kills at Horseshoe Lake. A sum- 
mary of hunting regulations as they 
applied to geese in Alexander County is 
given in table 10. The relationship 
between number of hours of open season, 
number of geese bagged, and hourly kill 
per season is shown in figs. 52 and 53. 

Neither the hourly bag nor the seasonal 
bag shows significant correlation with the ~ 
number of hours open to hunting. 

TOTAL NUMBER OF HOURS OPEN TO HUNTING 
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Fig. 52.—Hourly bag of Canada geese and number of hours open to hunting in Alexander 
County, Illinois, 1927-1945. 
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: 
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Fig. 53.—Seasonal bag of Canada geese and number of hours open to hunting in Alexander 

County, Illinois, 1927-1945. 

ANNUAL BAG 

In recent years the annual kill by hun- 
ters of Mississippi flyway Canada geese 
has probably exceeded losses resulting 
from any other single cause. The hunter 
kill includes the geese bagged and those 
so severely crippled by gunfire that they 
soon die. 

Hochbaum (1944) has pointed out that 
the ratio of the number of hunters to 
ducks is such that it is mathematically 
possible for the licensed hunters legally 
to exterminate the continental duck popu- 
lation in one season. In the case of the 
Horseshoe Lake flock of Canada geese, the 
threat of extirpation has been real. If 
hunting in Alexander County, Illinois, 
had been permitted for the duration of 
the full 80-day waterfowl season either 
in 1944 or 1945, that population might 
have been reduced to a remnant, fig. 54. 

Of all mortality factors, the bag by 
hunters is the one that can be most easily 

controlled to insure preservation of the 
Canada goose population. Insofar as 
management of Mississippi flyway Canada 
geese is concerned, the annual bag has 
two subdivisions: the bag made by. In- 
dians on the breeding grounds in Canada, 
and the bag made by hunters in southern 
Canada and the United States while the 
geese are in migration or in the vicinity of 
the wintering areas. 

On Breeding Grounds 

Man is believed to be the predator 
taking the heaviest toll of Canada geese 
on the breeding grounds. Responsible for 
the bulk of the take in the James Bay 
area are the Cree Indians, natives of the 
region; the handful of white residents also 
kill a few geese. Food is the primary con- 
sideration for killing geese in the North; 
any sport involved only adds flavor to 
the undertaking. 

In the James Bay and Hudson Bay area 
the native populations are dependent on 
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waterfowl as one of the few reliable 

sources of meat; big game animals are 

usually scarce and sma!l game is subject 

to violent cyclic fluctuations in numbers. 
The importance of waterfowl, particular- 

ly geese, to the Cree Indians in former 
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no data regarding Churchill, but we con- — 
clude from Barnston’s report that the 
white-fronted goose was shot in fair num- 
bers by the Churchill Indians. It seems 
certain that snow geese and lesser Canada — 
geese also contributed to the total kill in — 

Fig. 54—The registered kill of Canada geese (1,400) on opening day at hunting clubs near _ 
Horseshoe Lake in 1945 was approximately equivalent to the number of geese shown in this — 
illustration. (Photograph taken at the Horseshoe Lake Game Refuge by George W. Sommers.) 

years can be readily realized from Barns- 
ton’s report (1862). He estimated the 
annual kills of all species of geese on the 
west coast of James Bay and the south 
coast of Hudson Bay as follows: Moose 
Factory district, 10,000 annually; York 
Factory and Churchill district and region 
to the north, 10,000; Fort Albany district, 
17,000 to 20,000 in the autumn and 
10,000 in the spring; Fort Severn district, 
16,000. 
The species of geese that made up the 

bag at these posts must have varied con- 
siderably then as they do today. We have 

that area. In recent years at Moose 
Factory, Fort Albany, Attawapiskat, figs. 
55 and 56, and Weenusk, the annual kill © 
of geese has consisted chiefly of blue geese — 
and snow geese, with Canadas running a — 
poor third. At Fort York, the annual 
kill of Richardson’s geese, Branta hut- — 
chinsii, equals the combined kill of snow, — 
blue, and Canada geese; the Canadas are 
outnumbered in the native hunter’s bag 
at this post by the “wavies.” : 

Big game represents an unpredictable — 
source of food for the present-day Indian. 
In the early part of this century, caribou, — 



March, 1950 Hanson & SmitH: CANADA GEESE 137 

Fig. 55.—Attawapiskat, Ontario, summer, 1947. The Cree Indians of the James Bay region 

gather at such coastal posts as this soon after the breakup of the rivers in spring. In late summer 

or autumn they return to their inland trapping grounds. Those who trap far inland leave be- 
fore the autumn hunt for blue geese and snow geese begins along the coastal marshes. 

Fig. 56.—Summer scene at Attawapiskat. After a long winter of arduous trapping and hunt- 

ing, often entailing considerable hardship, the native Indians are usually content to summer 
quietly at or near the coastal trading posts. 
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perhaps the barren-grounds type, migrated 

along the west coast of Hudson and James 
bays as far south as Fort Albany. They 
are now gone except for a small band at 
Cape Henrietta Maria, which may rep- 
resent remnants of this migratory group. 
Woodland caribou are found scattered 
over the muskeg country in small bands, 
but their total numbers are not great. 
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When the long and dreary winter has fully 
expended itself, and the willow grouse 
(Tetrao Saliceti) have taken their depar- 
ture for more northern regions, there is 
frequently a period of dread starvation to 
many of the natives, who are generally at 
that time moving from their wintering 
grounds to the trading posts. ‘The first 
note, therefore, of the large gray or Canada 
goose (Anser canadensis) is listened to with 

Fig. 57.—Through the establishment of a system of preserves and regulated trapping, beaver 

populations in the Hudson-James bay region are gradually being restored to former levels. 
Besides furnishing many pounds of highly nutritious meat and thereby reducing the hunting 
pressure by Indians on waterfowl, beavers also improve the character of small streams as 
brooding areas for Canada geese. This illustration shows a beaver dam on Little Partridge 
Creek, which empties into the southwest corner of James Bay. The tall trees that border the 
stream are black spruce; the principal shrubs are willow, alder, and sweet gale. 

Moose, always quite abundant in the 
country just south of James Bay, were 
scarce in the muskeg belt lying west of 
the bay until 1946 and 1947, when there 
Was an unprecedented influx of these 
animals, presumably from the south and 
west. On the whole, however, except for 
the waterfowl he kills in spring and 
autumn, the James Bay Indian must rely 
on small game, such as snowshoe hares, 
muskrats, grouse, and ptarmigan for his 
meat supply. When these cyclic species 
fail he is usually in dire straits. Barnston 
(1862) wrote: 

a rapture known only to those who have 
endured great privations and gnawing hun- 
ger. The melancholy visages brighten, and 
the tents are filled with hope, to which joy 
soon succeeds, as the happy father, or the 
hopeful son and brother, returning success- 
ful from the hunt, throws down with 
satisfaction and pride the grateful load. 

Although the economic plight of the 
Indian» has been gradually improved 
from those early times, particularly in re- 
cent years, through Dominion government ~ 
family allowance, government relief, and 
liberal credit at the fur posts, the first 

Osh, My 
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arrival of geese in the spring is always an 
event of great importance. Bishop Robert 
J. Renison of the Diocese of Moosonee 
relates one of the highlights of his early 
years as Anglican minister at Fort Al- 
bany. A funeral service had just been 
held at the small church and the mourners, 
cold, sick, discouraged, and hungry after 
a long winter, were moving on snowshoes 
toward the cemetery (Renison 1944). 

The Missionary walked in front, tread- 
ing warily among the tents where husky 
dogs prowled, on his way to the little grave 
yard where two men with pickaxes had been 
for hours chipping the frozen earth deep 
enough to make a shallow trench. Al- 
though in the morning the whole scene 
looked and felt like the ragged end of win- 
ter, now the South wind grows warmer 
every moment and already the haze is seen 
in quivering waves over the melting ice 
and snow. 

As the cortege was lost in the maze of 
wigwams, suddenly the cry of wild geese 
was heard. The funeral procession stood 
still and from all over the settlement came 
the answering call from every living soul. 
A great flock of Canada grey geese swept 
like a gigantic airplane over the trees re- 
joicing at what seemed a welcoming call. 
The phalanx turned to leeward and sailed 
slowly down over the spot from which the 
sounds came. It was too much even for 
sorrow and decorum. The Chief Mourner 
dived into his tent and appeared in a moment 
with his loaded gun. With incredible ease 
and grace he brought down a goose with 
each barrel. Cheers and laughter rang out. 
The oldest instinct of man triumphed in 
every simple heart and as the pallbearers 
patted the bereaved husband on the back, he 
modestly replied like a true sportsman, ‘“‘She 
did it. I always had luck when she was 
with me.” Then the spell was broken; the 
procession resumed its direction. 

The recent increase of beaver through 
restocking and the establishment of beaver 
preserves on the west side of James Bay 
will, now that trapping is open, add thou- 
sands of pounds of highly nutritious meat 
to the Indian food resources, fig. 57. Since 
beaver and most of the Canada geese are 
secured in early spring, beaver restoration 
will materially reduce the annual toll of 
geese. This shift in hunting pressure is re- 
ported to have taken place in the Rupert 
House country where beaver trapping has 
recently been on a sustained-yield basis. 
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The spring kill of the Canada goose 
west of James Bay takes place inland 
when the Indians are still on their trap- 
ping grounds and the rivers are frozen 
over. Hunting is done from blinds or 
stands built of brush and set out on the 

at She 
ae 

Fig. 58—Decoys made by Cree Indians 
hunting in Hannah Bay at the south end of 
James Bay. The decoy in the top picture was 

made of willow twigs; the lifelike decoy in 
the lower picture was made from a log and a 

charred stick. 

river ice. Decoys made of willow twigs 
or small stumps or blocks of wood of 
proper size are set up in such a way as 
to bear a crude resemblance to a flock of 
sitting geese, fig. 58. Often using in- 
ferior arms with hand-loaded shells, the 
native hunters easily overcome the handi- 
caps of poor equipment by their expert 
ability to call geese, an art practiced from 
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childhood. In late summer, some of the 

Indians supplement their meager diet by 

hunting ducks along the coast, fig. 59, 

while in autumn most of the hunters are 

in the coastal marshes for blue geese and 

Fig. 59.—Indian encampment on Cape Henrietta Maria. 
the Lake River outpost, but visit Attawapiskat briefly in the summer. 
return to the cape to hunt waterfowl. 

snow geese, hoping to accumulate a supply 
of meat for at least a part of the winter. 
Any Canada geese killed at these times are 
incidental to the hunt for ‘‘wavies,” as 
then the latter outnumber the Canadas 
along the coast by the ratio of many 
hundred to one. J 

Our bag data were secured from post 
managers and other informed residents 
and through direct questioning of the 
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native hunters with the aid of an inter- 
preter, fig. 60. In some cases it appeared 
that the hunter questioned could remem- 
ber his exact bag of the current year and 
of the previous year. In many other cases, 

The Indians of this group trade at 
Before autumn, they 

it was equally obvious that the hunter 
could remember only the approximate 
number of geese killed and bagged, as he 
gave figures in multiples of 5 or 10. The 
inherent tendency to exaggerate in giving 
“rounded off” figures introduces con- 
siderable error. Therefore, we believe 
that the data in table 11 may exceed the 
actual bag by perhaps 10 to 15 per cent. 
A few Indians, fortunate enough to 



March, 1950 Hanson & SmitH: CANADA GEESE 141 

Fig. 60—The number of Canada geese killed by Indians was calculated from information 
secured through personal interviews with native hunters. The hunter being questioned here, 
with the aid of an interpreter, is a member of the Ogoki band. Sixteen hunters of this band 

were interviewed in 1946 and the same number the following year. The total number of Cree 
hunters interviewed was 94 in 1946 and 171 in 1947. 

Table 11—Number of Cree Indian hunters, average bag per hunter, and total calculated 

bag of Canada geese by native hunters residing in the breeding range of the Mississippi Valley 
goose population, 1946 and 1947. 

} 
ites Noir or AVERAGE CaLcuaTEep 

Fur Trapve Post anp | Tora. HunTers Aas wee Ee EEE 
InpIAN TRAPPING NuMBER INTERVIEWED i Van tatis RAPPING: en airOne OF NTERVIEWED TERRITORY 

Hunters 7 
1946 | 1947 | 1946 | 1947 | 1946 | 1947 

| we} 5 ae 
A me oss aoe eos , 16 EGS oes LG Bt Oona onG 48 56 
Fort Albany (including Kapis- 

kau and Ghost River out- | | 
7735) 24) Spee eee } 100 24 67 SG a age) | 950 | 1,110 

Attawapiskat! (including Lake | 
River outpost and Akimiski 
Dre gi Ss eins wo 1348 BAe DE St 1337s, 9156 1,782 | 2,090 

(Tr ALE eee Ores aia al 31 15502 5) 419.0 495 | 627 
oo Son ee 47 Pee 2G [ere ee Ta Ooe Le 1720} 658 799 

mangpeme som BN Fee A350 94 | 171 | 65.0 | 66.3 | 3,933 | 4,682 
2 GT SSE eet Bares ars [iistavereskrat= PR talessha ols } 13.0 |} 13.1 | — | — 

1The bag at Attawapiskat in 1948 was 1,720 according to Dr. John Hatin: resident anthropologist at the post 
that year (personal communication). 

? An estimate, based on data for later year. 
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have their trapping grounds located in 
good Canada goose hunting territories, 
bag as many as 45 geese per hunter, while 
other Indians, located in poor goose 
habitat, take only a few geese or none. 
In 1944, when the inventory showed that 
there were approximately 66,000 geese in 
the Mississippi flyway, the estimated bag 
on the breeding grounds was 5,500, or 
about 8 per cent of the number of birds 
believed to have been available to the 
Indians in the spring of that year. In 
1946 and 1947, the calculated bag, table 
11, represented about 10 and 9 per cent, 
respectively, of the total population avail- 
able in the springs of those years, table 
7. Band recoveries, on the other hand, 

60 
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indicate that the annual bag of the na-— 
tives is about 5 to 6 per cent of the avail- — 
able population. ‘Taking into considera- 
tion the kind of error inherent in these 
data, it would seem that the Indians do — 
not kill more than 10 per cent of the 
Canada goose population that reaches the 
breeding grounds in the spring. ’ 

The time of kill of Canada geese by 
Indians on the breeding grounds is in- 
dicated in fig. 61. , 

Southern Canada and United States 
Available data on the goose bag in the 

United States and in southern Canada are 
very unsatisfactory. Goose bag records — 
from Illinois are more nearly complete — 

MONTH OF RECOVERY 
Fig. 61—Time of kill of Canada geese by Indians on the breeding grounds, as shown by re- 

covery records, 1941-1947, of geese banded at the Horseshoe Lake Game Refuge. 
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Table 12—Estimated bag of Canada gee 

Valley population, 1941-1945. 
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se in regions frequented by the Mississippi 

Low Hicu EsrimaTeD 
Province, Srate, oR OTHER AREA ANNUAL ANNUAL | MEAN 

Bac | Bac Bac 

Beececnast of James Bayo... .. 2 ee dec eee ee ee 3,950 5,500 4,700 
Ontario, exclusive of James Bay rezion............. 100 700 400 
LE ASAE A eS rs ees 100 300 200 
MERE See omnes On) ows Seerzee Some 2s | 450 850 620 
ii Ua RRS Seo sAv a See el Selene 1,000 5,000 2,000 
PN 9 0 Se eae eae <b Aiats Saas cqene's 1,000 2,000 1,500 
EME aig. ci SN rela e asain ok Soidin ex Hs 5,250 18,400 8,400 
LL ie aa ee ? ? 200 
ee nk adie citiez eee sas 50 100 75 
TMI BN oe or Pas aa alae eke a eruvere S526 150 400 260 
Ee RACER ee ee 200 400 300 
Es sat ene eee ee a 25 100 50 
nics. 5\bint Se eRe SAS eee eee 50 150 100 
oss TPie SS: ae R Sane eee 50? 800 400 
Louisiana (eastern part only)..............-...... ? ? 150 

(|. SEES GA Res Se 12,375 37,700 19,355 

than those from any other state, in part 
because of a law that requires all licensed 
clubs to keep daily records of their take 
and in part because only a small number of 
areas in the state afford goose hunting. 
Most states in the flyway, however, at- 
tempt to calculate the take, either from 
report cards attached to the hunting li- 
censes (the cards are designed to be mailed 
to a state official at the end of the season) 
or from data obtained from questionnaires 
sent to a sample of the licensed hunters. 
A few states make no attempt to secure 
bag data. 

Bag data based on the hunter-report- 
card system are apt to be exaggerated. 
Studies made by Bellrose (1947) have 
shown that the state-wide bag of ducks in 
Illinois calculated from report cards is 
several times the actual bag. In Wiscon- 
sin, the calculated bag of Canada geese 
for two counties has been from 3.5 to 4.6 
times the actual bag (see section on Wis- 
consin, below). Furthermore, as many 
states do not record the goose bag by 
species, the actual portion of the ca!culated 

_ bag that consists of Canada geese can only 
be estimated. 

Table 12 summarizes our information 
on the Canada goose bag in recent years 
in those regions that lie in the Mississippi 
flyway. A more detailed analysis of the 
bag follows. 

Southern Ontario.—In spite of the 
fact that the Miner Sanctuary, at Kings- 

ville, in Essex County, has been a heavy 
concentration point for Canada geese for 
over 20 years, no commercial shooting 
clubs have operated in the fields sur- 
rounding the sanctuary. All of the 
hunting in the Kingsville area is re- 
ported to be flight shooting from public 
roads as the geese go to and from the 
sanctuary and their roosting grounds on 
Lake Erie. 

The number of banded geese reported 
taken in this area does not indicate the 
true size of the bag since some of the 
local shooters do not appreciate the im- 
portance of the banding program at the 
Miner Sanctuary and do not report the 
bands they recover. 
When live decoys and baited fields were 

permitted, the autumn bag in Essex 
County was about 1,000 birds, but, since 
these practices were outlawed, the bag 
has probably not exceeded 500 and fre- 
quently is as low as 200 or 300 birds. 
We are informed that the 1945 kill was 
unusually low, not over 50 geese. 
We are told that near the Miner Sanc- 

tuary it is possible to bag geese easily only 
on days when there is a heavy overcast and 
a strong wind is blowing, thus causing the 
geese to fly low. On most days the geese 
are reported to be well out of gun range 
when they pass over the hunters who shoot 
on the perimeter of the protected area, 
the radius of which extends 1 mile beyond 
the sanctuary property. 
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Table 13.—Recoveries in the Mississippi flyway,* 1925-1944, of Canada geese banded 

each autumn and winter at Kingsville, Ontario. 

Recoveries BY 5-YEAR PERIODS 
Tora 

| 1925-1929 1930-1934 1935-1939 1940-1944 

STATE Num- | Per | Num-| Per | Num-| Per | Num-| Per | Num-| Per 
ber Cent ber Cent ber Cent ber Cent ber Cent 
of lof Totall of of Total] of of Total| of of Total! of  |of Total 

Recov- | Recov- | Recov- | Recov- | Recov- | Recov- | Recov- | Recov- | Recov- | Recoy- 
eries | eries | eries | eries | eries | eries | eries | eries | eries | eries 

Michigan....... 8 8.4 36 13.0 30 18.6 57 19.5] 131 15.9 

Wisconsin....... 4 4.2 3 1.1 ?) 1.2 3 1.0 12 1.4 

Minnesota...... 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Ohioteeatie ae 14 14.6 28 10.1 8 5.0 26 8.9 76 9.2 

Indiana........- 13 i3e5 15 5.4 9 5.6 28 9.6 65 7.9 

Dlinoisc2nceeae 34 35.4 143 51.8 61 37.9 131 44.7 369 44.7 

Jawa ecko 0 0.0 0 0.0 1 0.6 1 0.3 2 0.2 

Kentucky......- 8.3 23 8.3 15 9.3 11 3.8 57 6.9 

Tennessee......- 7 LS 12 4.4 13 8.1 13 4.4 45 5.4 

Missouri........ 5 i? 9 3.3 17 10.6 15 5.1 46 5.6 

Mississippi... .. 1 1.0 1 0.4 =| S086 1 0:3 |.) 45) 
Arkansas....... 2 BA 6 Die. 0 0.0 5 VST 13 1.6 

Louisiana....... 0 0.0 0 0.0 4 255 2 0.7 6 0.7 

Toae es: 96 100.0 | 276 100.0 161 100.0 293 100.0 | 826 100.0 

* Recoveries made in central and eastern Ohio, Kentucky, and Tennessee would be at the expense of the Southeast 
population. 

We have no data on bags elsewhere in 
Ontario, but recoveries indicate that rel- 
atively few geese are shot between James 
Bay and the Miner Sanctuary. Accord- 
ing to Dr. C. H. D. Clarke of the On- 
tario Department of Mines and Resources, 
very little goose hunting is now carried 
out along the east shore of Lake Huron. 
Formerly the use of live decoys in this 
area provided fair shooting. “The average 
annual bag of Mississippi flyway geese in 
southern and western Ontario is estimated 
to be about 400. 

Illinois——More Canada geese of the 
Mississippi flyway are bagged in Illinois 
than in any other state in the wintering 
grounds. Recoveries of Miner autumn- 
banded geese show 45 per cent from 
Illinois; recoveries of Horseshoe Lake 
bandings show 60 per cent from Illinois, 
tables 13 and 14. 

Most of the geese bagged in Illinois 
are shot in the [Illinois River valley 
and Alexander County; only a few 
geese are shot in other sections of the 
state. From a knowledge of kills at the 
principal goose-shooting clubs and from 
information gained through talks with 
sportsmen, Frank C. Bellrose of the 

Illinois Natural History Survey placed the — 
average annual bag in the period covered 
by this report at 1,100 birds for the 
Illinois River region and the rest of the 

Table 14.—Recoveries within the wintering 
range of the Mississippi Valley population of 
Canada geese banded at Horseshoe Lake, 
‘1940-41 through 1944-45. 

Gas Numser or | Per Cent 
ReEcovERIES*| OF TOTAL 

Michigan........... 20 8.9 
Wisconsin.......... 23 10.2 
Minnesota.......... 2 0.9 
Ohio Serna 2 0.9 
Indianass soe y 3.1 
linoish=se seen eee 135 60.0 
lowast .aGhenennes 5 2D 
Kentucky.......... 3 1.3 
Tennessee......-..: 2) 0.9 
Missouri..........- 14 6.2 
Mississippi......... 2 0.9 
Arkansaseemneieesor te 1 0.5 
Louisiana.......... 9 4.0 

Total t S eee 225 100.0 

* Exclusive of recoveries the season of banding. Table 
also includes several recoveries for which exact locality 
data were unknown. Bands recovered in Missouri were 
in counties close to Horseshoe Lake and were probably from 
geese belonging to the Horseshoe Lake flock. 

ee FE ee ee. ae RET sae on eae 

—s 
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Table 15.—Annual shooting losses of Canada geese in the region of Horseshoe Lake, 
1941-1945. 

R : Bac 1N ; 

Ea ie ee ‘i Cape Tora eee Esti- | Approx- 
Huntinc| Licensep Non GLUn Girarveau, | NuMBER| 30 Per | marep Apacs 

SEASON Cxuss 1N Grounps IN Scorr, OF Cent oF | Intecat | Torar 
ALEXANDER ALEXANDER hee Sea Tora. Bac Loss 

Scuney Conte Coste Mo Saat ae 

line Bing SRR AP is SRS elae ai ite ot ae ae re 1,200 
MME re ites ital eels cece aie ciafe Sea e oh at ead 1,500 
NPN Or croc pont fl me ee ta Maa Tews unre, Sees See 1,800 
RT rele te ete | ee Gross icte eae | okie Licle welecsiave + 2,500 
EME ee R ciel ect sams ait ae ole Sens bya aw asain dan 4 1,800 
Re reife iin ss crs sak Sore edt |wGu season tian 2,500 
12) ayy olla ep ee Teeetiel MGR Gr eer ae] beer ve are 2,500 
os oad LA ese See, (Ecos ae one 2,700 
ener er eerste Sal cP kc ozs oS [elas Sloe oe vin aes 2,250 
0b 2.11.0 Sag BS UR Set (Sa ge eee ae] ee eee 1,500 | 
RRR ie ras AN ciara cniclstateys crea [ute wale ajduseoes 5,000 
IEE erent sano ofc ral ao tale ce ectele one 1,200 
Ue aoe : iene 
1940..... 12,900 12,900 
1941... . 6,524 100 150 6,774 2,032 150 8,956 
MSD is « 6,279 100 150 6,529 1,958 150 8,637 
1943; .... 11,162 600 300 12,062 | 3.618 300 15,980 
1944... 7,157 250 400 7,807 | 2,342 400 10,549 
B94... 4,444 500 300 5,244 1,573 300 7,117 

CLIT 5, lovey GS a re Re AE Re 95,066 
oo. 

ast 

years .| 35,566 1,550 1,300 38,416 | 11,523 1,300 51,239 

* Bags for 1927-1938 estimated by Paul S. Smith from information gathered 
with the area. Bags for 1939-1945 from club records. 

state exclusive of the Horseshoe Lake 
area. The bag figures for the Horseshoe 
Lake area, which are much larger, are 
given in table 15. On days when the 
geese traded back and forth between the 
refuge and outside areas, particularly 
when the food supplies at the refuge were 
exhausted, most hunters having blinds or 
pits near the refuge secured their limits. 
Michigan.—Michigan is probably 

second only to Illinois in its take of 
Canada geese of the Mississippi flyway. 
More bands from autumn-banded Miner 
geese were recovered in Michigan, 1925— 
1944, than in any other state except 
Illinois, table 13. Also, band recoveries 
indicate that, during the past 20 years, 
Michigan has harvested increasingly larger 
percentages of that portion of the Mis- 
sissippi flyway population that migrates 
between the Kingsville, Ontario, region 
and Lake Michigan. 

Although hunters in Michigan are re- 
quired to report their annual bags of 

from club owners and others familiar 

geese, they are not asked to denote the 
species bagged. Consequently, the state- 
wide bags computed from hunter reports, 
table 16, include blue geese and snow 
geese, as well as Canada geese. Except 
for years when blues and snows linger on 
their flight south, Canada geese represent 
about two-thirds of the yearly kills, ac- 

Table 16.—State-wide bag of all species of 

geese in Michigan, as calculated from hunter 
reports, 1938-1945. Data furnished by the 

Michigan Department of Conservation. 

- CaLcuLATED 
YEAR 

Bac 

1938 3,902 
1939 6,635 
1940. 5,296 
1941... 5,921 
1942... 23899 
1943... 6,567 
1944. . 7,220 
1945. 23,129 
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cording to H. J. Miller of the Michigan 
Department of Conservation. 

The figures given in table 16 are not 
comparable from year to year, because 
between 1938 and 1944 the number of 
licensed hunters sending in bag reports to 
the Department of Conservation dropped 
from 65 to 20 per cent. Because success- 
ful hunters are more apt to turn in their 
report cards than unsuccessful hunters, 
the accuracy of the computed kill varies 
from year to year. Excluding from table 
16 the probable bag of blue geese and 
snow geese and taking into consideration 
exaggeration inherent in calculating state- 
wide bags from hunter report cards, we 
estimate that the annual kill of Canada 
geese in Michigan from 1938 through 
1944 was between 1,000 and 3,000 birds. 
In 1945, the total calculated bag of all 
species of geese was more than 23,000. Of 
this number, well over half consisted of 
blue geese and snow geese (Dr. Miles D. 
Pirnie of Michigan State College, per- 
sonal communication) that failed to make 
their usual rapid southward migration 
and that were observed and shot in un- 
usual numbers. ‘The large number of 
banded geese reported shot in Michigan in 
the autumn of 1945 does, however, fur- 
nish undeniable evidence that there was 
a large increase in the total bag of Canada- 
geese in that year over the number bagged 
between 1938 and 1944. Of 20 Canada 
geese banded at Horseshoe Lake between 
1940-41 and 1944-45 and bagged in 
Michigan, table 14, 13 were bagged in the 
autumn of 1945. 

The following Michigan counties, 
which are in the vicinity of important 
autumn concentration points and winter- 
ing areas, yielded the largest bags of geese 
of all species: Chippewa County in the 
northern peninsula; Leelanau County in 
the northwest sector of the lower peninsu- 
la; Huron, Tuscola, and Bay counties 
bordering Saginaw Bay; and Allegan, 
Kalamazoo, Barry, Berrien, and Calhoun 
counties in the southwestern lake section. 
According to Dr. Miles D. Pirnie of 
Michigan State College (personal com- 
munication in 1945) between 500 and 
1,000 Canada geese were bagged within 
a 20-mile radius of the W. K. Kellogg 
Refuge, Barry and Kalamazoo counties, 
in 1944, 
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Various counties represented by 159 
banded Canada geese shot in Michigan, 
1925-1944, are shown in table 17. 

Table 17.—Recoveries of Canada geese in 
Michigan, 1925-1944, banded at Horseshoe 
Lake, Illinois, and at the Jack Miner Bird — 
Sanctuary, Kingsville, Ontario. 

NuMBER NuMBER 
County or ReE- County or Re- 

COVERIES| COVERIES 

Allegan...... 31 Presque Isle... 2 
Berrien: — ea: 16 Alpeniarra ees 2 
Bathyere ee 13 Benzie: ses. 2 
Hiurons-e eee 12 Lenawee...... 1 
Kalamazoo 12 Livingston.... 1 
Calhoun... 11 Otsezonaee 1 
Sanilacee eas 10 Gratiopieaeene 1 
Monroe..... 5 Gladwin...... 1 
St. Joseph... Grand Traverse 1 
Van Buren... 4 Saginaw...... 1 
Chippewa. ... 4 Roscommon.. . ] 
St) Clain.ao. 4 Luce sae 1 
Mackinac.... 3 Kent eee 1 
Cassa ieee ie 3 Oscoda....... 1 
Washtenaw. . 2 Lapeer 1 
Wayne...... 2 Eatons cee eee 1 
Newaygo.... 2. Lake=ne ces 1 

~ wr = Potal-recouerses. 150 4 oe 

Whatever the actual bag of Canada ~ 
geese is in a given year in Michigan, it 
probably is not all at the expense of the 
Mississippi flyway population, as some 
geese belonging to the Southeast popula- 
tion undoubtedly are bagged as they 
migrate down the eastern edge of the 
state. 

Wisconsin.—Band recoveries, table 
14, indicate that Wisconsin is second — 
only to Illinois in the toll its hunters take — 
of the Horseshoe Lake flock. The largest 
kills of Canada geese in Wisconsin are 
made in Rock and Walworth counties, 
in the vicinity of the Rock County Refuge. 

Geese in the Rock-Walworth county 
area show little of the tameness exhibited 
by the Horseshoe Lake flock. On leaving — 
the refuge on the upland prairie for their 
roost lakes, they are said generally to 
spiral high up out of gun range before — 
crossing over its boundaries, thus account- 
ing in part for the relatively small kill, — 
which is equivalent to about 8 per cent 
of the geese that are present in these two 
counties in late autumn and winter. 
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Careful estimates of annual bags in the 
Rock County Refuge area by personnel of 
the Wisconsin Conservation Department 
and the United States Fish and Wildlife 
Service, 1940-1945, did not exceed 400 
birds; the average annual bag was con- 
siderably less. Wisconsin Conservation 
Department estimates for the probable 
and maximum Canada goose bags in these 
counties are as follows: 

1940—200 
1941—75, not exceeding 150 
1942—317, not exceeding 400 
1943—150, not exceeding 200 
1944—-40, not exceeding 50 
1945—350, not exceeding 400 

When the above estimates are compared 
with the bags calculated from hunters’ 
report cards (1940, 732; 1941, 581; 1942, 
1,445; 1943, 629), it appears that the 
annual calculated bags are exaggerated 
3.5 to 4.6 times. These calculated bags 
are derived from a sample of the kill 
cards sent in by about 35 per cent of the 
licensed hunters. If the calculated state- 
wide bags reported by the Wisconsin 
Conservation Department are exagger- 
ated to the same degree as are bags for 
Rock and Walworth counties (3.5 times), 
the corrected state-wide annual bag of 
Canada geese in Wisconsin between 1932 
and 1944 has averaged about 500 birds 
and varied from about 170 (1935) to 860 
(1942). If our method of estimating 
the state-wide bag is sound, it appears 
that the annual kill of Canada geese in 
Wisconsin has seldom approached the 
thousand mark. 

Important kills have also been reported 
for Waushara County. The bag in this 
county in 1942 was estimated by Zimmer- 
man (1942) to be 400. The total num- 
ber of migrant geese that offered shooting 
to hunters in this area is unknown. 
Minnesota.—Most of the Canada 

goose hunting in Minnesota is said to 
occur in the western third of the state, 
especially during the wet years. Kills in the 
eastern sections rarely occur, so that the 
total bag of the Mississippi flyway geese 
in Minnesota is probably small. The lack 
of band recoveries from eastern Minnesota 
substantiates this belief. From 1935 
through 1944, the computed state-wide 
bags of all species of geese, based on re- 
ports received from 10 per cent of the 

/ 
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hunters, ranged from 1,869 to 5,050 birds. 
As in Michigan, the 1945 calculated bag, 
for all geese was the largest on record, 
10,908. 
Ohio.—We have few kill data for Ohio 

other than band recoveries. The princi- 
pal kills of importance to Mississippi fly- 
way geese would be those made in the 
region of Lake St. Marys. Kills made in 
central and eastern Ohio would be pri- 
marily at the expense of the Southeast fly- 
way geese. We have arbitrarily placed 
the bag of Mississippi flyway Canada 
geese in Ohio at 200 per annum. 
Indiana.—According to William B. 

Barnes of the Indiana Department of 
Conservation, goose hunting in Indiana 
is heaviest in the Kankakee region of 
northwestern Indiana and in the lake dis- 
trict to the east. As the flights move 
through northern Indiana to the south- 
west, additional shooting is provided in 
the Wabash River valley. Hunting pres- 
sure in this state appears to be, on the 
whole, relatively moderate. Of the total 
number of recoveries of geese banded at 
the Miner Sanctuary during the autumn 
in the past 20 years, approximately 8 per 
cent have been from Indiana, table 13. 

At Hovey Lake Refuge about 300 
Canada geése are generally present during 
the open hunting period, and the largest 
bag in any one season in a 5-year period, 
1940-1944, was only five birds, 1.6 per 
cent of the flock. Partly responsible for 
this small bag was the wildness exhibited 
by the geese in the refuge vicinity. 

Judging from questionnaire answers 
received from hunters by the Indiana 
Department of Conservation, it is doubt- 
ful if the kill of Canada geese in Indiana 
in recent years has ever greatly exceeded 
2,000 birds and probably in most years 
the kill is considerably less than this figure. 

Iowa.—According to Bruce F. Stiles 
of the Iowa State Conservation Commis- 
sion, the yearly kill of Canada geese in 
Iowa is about 1,200 birds. He states that 
the heaviest migration is down the Mis- 
souri River valley. As band recoveries 
indicate that central and western Iowa 
is well west of the migration routes of the 
Mississippi flyway population, only a small 
portion of the above kill would be at the 
expense of this population. The paucity 
of band recoveries from eastern Iowa, 
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tables 13 and 14 and figs. 13-21, signifies 

that few Mississippi flyway geese mi- 

grating through this sector of the state stop 

en route long enough to afford much shoot- 

ing. 
Missouri.—The Missouri Conserva- 

tion Commission estimates that, prior to 

the establishment of the Horseshoe Lake 
Game Refuge, approximately 75,000 
Canada geese wintered on the sand bars 
and islands of the Mississippi River be- 
tween Ste. Genevieve and Caruthersville, 
Missouri. Band recoveries, table 13, 
with the exception of returns from 1935 
through 1939, indicate no pronounced 
change in the Missouri kills in relation to 
the Illinois kills since 1925. Before 1941, 
when the geese using the Horseshoe Lake 
Game Refuge were reported to have made 
daily flights to the river bars, considerably 
larger kills are said to have been made 
in Cape Girardeau, Scott, and Mississippi 
counties than in more recent years. Band- 
recovery data indicate that this period of 
higher kills was between 1935 and 1939. 
The yearly bags, estimated for the above 
counties by Paul S. Smith, are given in 
table 15. According to information re- 
ceived from M. O. Steen of the Missouri 
Conservation Commission, the annual 
bags in Missouri in the region of Cape 
Girardeau, Scott, and Mississippi counties 
averaged approximately 175 geese in re- 
cent hunting years. 

State-wide annual bags, 1943-1945, 
are estimated to have been less than 400 
birds. Besides the bag in southeastern 
Missouri, about 125 geese were killed on 
the Missouri River between Booneville 
and Jefferson City in central Missouri, 
and approximately 100 were killed in the 
vicinity of Swan Lake National Refuge 
in the north central part of the state. 
However, on the basis of present evidence, 
it would appear that the geese killed in 
central Missouri belong to the Eastern 
Prairie population and are not Mississippi 
flyway birds. Considerable numbers of 
Canada geese are reported to migrate 
through central and southwestern Mis- 
souri in the autumn, and it seems reason- 
able to conclude that they winter in west- 
ern Louisiana and eastern Texas. 
Kentucky. — Little information is 

available in regard to the state-wide kill 
in Kentucky, though band recoveries indi- 
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cate that only the kills made in the western 
portion of the state would be from the 
Mississippi Valley population. Band re- 
coveries show that since 1940 the annual 
bag of Mississippi Valley geese in this 
state has been greatly reduced, table 13. 
In 1939 and 1940, Paul S. Smith estimated 
that about 100 geese from the Horseshoe 
Lake flock were bagged in Kentucky; in 
more recent years, band recoveries and 
the findings of reliable observers indicate 
that very few geese from the Horseshoe 
Lake flock have been shot in Kentucky. 
Tennessee and Mississippi—The 

section of the Mississippi River bordering 
‘Tennessee, Arkansas, and Mississippi may 
be considered as a single unit insofar as 
the kill of Canada geese using the river 
bars is concerned. In 1943, it was esti- 
mated that not over 50 geese were killed 
on and in the vicinity of the Tennessee 
section. It is the belief of W. F. 
Dearman, formerly director of the Mis- 
sissippi Department of Fish and Game, 
that the 1943 bag for his state along the 
Mississippi River was approximately 800. 
Arkansas.—Kills of Canada geese in 

eastern Arkansas, exclusive of the Mis- 
sissippi River, are made over such an ex- 
tensive area and in such relatively small 
numbers in any given locality that it is 
difficult to make an accurate appraisal of 
the over-all loss. In 1943, the bag was 
about 400, and in 1945 it was probably 
even lower. After talking with hunters, 
employees of hunting clubs, and em- 
ployees of local cold-storage plants, we 
concluded that the bag of Canada geese 
in the Stuttgart region in 1945 did not 
exceed 200. 

Louisiana.—In 1943, losses of Canada 
geese through hunting in the delta and 
coastal marshes were estimated to be 
approximately 1,000. Of this number 
about 150 were estimated to be Mis- 
sissippi flyway geese; the greater portion 
of the Canada goose population in Louisi- 
ana is in the western portion of the state 
and probably belongs to the Eastern 
Prairie population. 

Total Annual Bag 

Before sound management measures 
can be instituted for the Mississippi 
Valley Canada geese, the over-all kill in 
the population must be known within 

7 
4 
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fairly close limits. We do not have com- 
plete data on the kill, but a reasonably 
accurate appraisal can be made from avail- 
able information. 

Table 12, summarizing bag data con- 
tained in previous discussions, is fairly 
accurate in some instances and in others 
represents very rough estimation. It 
should be remembered that the lowest and 
highest bags for the various areas repre- 
sented did not occur in the same calendar 
year; hence, totals for those respective 
columns do not represent annual extremes. 
It would appear from table 12 that the 
average annual bag in the flyway, 1941— 
1945, was somewhere in the neighborhood 
of 19,000 birds. 

The annual loss of geese through hunt- 
ing, expressed as a percentage of the 
population that left the breeding grounds 
in the autumn, may be roughly estimated* 
for the Horseshoe Lake flock and the fly- 
way population as a whole. 

The number of geese calculated to escape 
death from natural causes after leaving 
the breeding grounds and to be subjected 
to hunters’ guns may be arrived at by 
adding known hunting losses to inventory 
figures after the hunting season. For 
example, the Horseshoe Lake flock num- 
bered about 37,000 geese at the time of 
the 1943-44 inventory, table 9. Local 
losses in the Horseshoe Lake area, in- 
cluding crippling, were approximately 
16,000 geese, table 9. Assuming that 
losses between the Canadian border and 
Horseshoe Lake were average that year, 
an additional 3,250 geese (2,600, a figure 
based on band recoveries, plus an assumed 
25 per cent crippling rate) were lost. 

The autumn kill by the Indians on the 
breeding grounds is small, fig. 61, as is 
also the kill by white hunters in southern 
Canada. Including crippling losses of 25 
per cent, the combined kill may be in the 
neighborhood of 800 birds, about half of 
which would be contributed by potential 

_ Horseshoe Lake geese. Of the 37,000 
geese leaving Horseshoe Lake in the 
spring, approximately 8 per cent are 
bagged by the natives plus an estimated 
additional 2 per cent lost through crip- 
pling, or a total of 3,700 geese lost. The 

* Accuracy of the following estimations is in large 
measure dependent on the accuracy of inventory figures 
used in the computations. 
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estimated combined total of all hunting 
losses for 1943-44 was 23,350. 

Inventory figures plus hunting losses 
for 1943-44 (omitting the spring Indian 
kill which occurs after the inventory) in- 
dicate that the Horseshoe Lake popula- 
tion that left the breeding grounds in the 
autumn of 1943, and subsequently eluded 
death from other causes during the follow- 
ing 6 to 8 months’ period, was roughly 
56,650. Thus, total losses through hunt- 
ing (including spring losses in Canada) 
are computed to have been about 41 per 
cent of the geese that survived death from 
natural causes. When crippling losses are 
deducted, it appears that hunters bagged 
about 30 per cent of the geese that sur- 
vived death from natural causes. 

Over-all loss rates due to hunting for 
1944-45 and 1945-46, calculated in a 
similar manner, were approximately 39 
and 40 per cent, respectively; of the 
population that survived other types of 
mortality. 

Hunting losses for the flyway popula- 
tion as a whole, as might be expected, were 
at a considerably lower rate than for the 
Horseshoe Lake flock. In some recent 
years, the bag of geese in the flyway has 
been about 19,000, table 12. In some of 
the same years, inventory figures, table 
7, indicate an average population of ap- 
proximately 60,000. If the bag prior to 
inventory (roughly 14,600) and the over- 
all crippling, arbitrarily placed at 25 per 
cent (total 18,250), are added to the ap- 
proximately 60,000 surviving at inven- 
tory, an original population of 78,250 is 
indicated. Thus, of all flyway geese that 
survived natural mortality during recent 
hunting periods, at least 23 per cent are 
estimated to have succumbed to hunters. 

Canada vs. United States Kill 

Are the people of Canada, especially 
the Indians and Eskimos, getting an un- 
justifiably large share of the Mississippi 
flyway Canada goose population? Many 
hunters in the United States would like 
to believe that such is the case. However, 
investigators (Soper 1930, Sutton 1932, 
Brandt 1943, Gillham 1948) of bird life 
in the far north believe that in most in- 
stances the future of waterfowl popula- 
tions in arctic and subarctic regions is not 
threatened by the kills made by the native 
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peoples. It is their belief that the fate 

of waterfowl populations breeding in the 

north will be decided by the treatment ac- 

corded them on their wintering grounds. 

We likewise believe that the future of the 

Mississippi Valley population is dependent 
on the protection and care it is given south 
of the breeding range. 

On the breeding grounds of the Mis- 
sissippi Valley Canada geese, there has 
been a decrease, in recent years, in the 
number of Indians dependent upon the 
game resources of the country. After 
World War I, many of the Fort Albany 
Indians moved to new trapping grounds 
far into the interior. According to Dr. 
T. J. Orford, formerly Indian agent at 
Moose Factory, in 1945 there were 124 
Indians from the Fort Albany band at Lac 
Seul, a locality to which they had moved 
in the 1920’s. There was another exodus 
of Fort Albany Indians from the James 
Bay area in 1942 when 150 transferred to 
the Constance Lake band on the Canadian 
National Railway line. Additional Indian 
families moved down to Moosonee from 
Fort Albany and Attawapiskat during the 
years of World War II. As a result of 
these movements, Indian hunting pressure 
on wildlife in the James Bay area has 
decreased. In contrast, the number of 
hunters shooting Canada geese in the 
United States, notably in Illinois, has in- 
creased tremendously since World War I. 

Data in table 12 show that the take in 
Canada, 1941-1945, was roughly 25 per 
cent of the total bag of Mississippi Valley 
geese. When it is remembered that the 
Indians are partly dependent on geese for 
survival, that their kill is not a new drain 
on the goose population, and that in recent 
years the kill has been found to be pro- 
portional to the goose population, this kill 
cannot be considered excessive. 

The relative kill by the Indians and by 
hunters outside the breeding grounds in 
Canada and in the United States can be 
found by comparing the number of geese 
killed by each group to the total number 
of birds available to each. It was shown 
earlier that the Indians kill about 10 per 
cent or less of the goose population avail- 
able to them. As the kill in Canada away 
from the breeding grounds is estimated 
as not exceeding 1 or 2 per cent of the 
population, the total Canadian kill is 
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concluded to be 10 to 12 per cent of the 
population available in any year. 
A rough measure of the bag contributed 

by the flock between the Canadian border 
and the Horseshoe Lake Game Refuge can 
be derived from an analysis of band re- 
coveries. Between 1941 and 1944, the 
number of band recoveries from north of 
the refuge was equivalent to 33 per cent 
of the number of recoveries in the region 
of Horseshoe Lake 1 or more years after 
banding. ‘The number of geese to termi- 
nate their migrations at Horseshoe Lake, 
1941-1944, averaged about 45,000. The 
known bag by licensed clubs in Alexander 
County in those years averaged 7,780, 
table 15. Figures based on estimates from 
band recoveries in 1941—1944 indicate that 
the flock contributed an average yearly bag 
of about 2,600 birds before reaching the 
refuge, or a loss of about 5 to 6 per cent 
of the numbers that crossed the Canadian 
border. As the Horseshoe Lake flock in 
recent years has comprised about 50 per ~ 
cent of the Mississippi flyway population, 
the bag of Horseshoe Lake geese (2,600) 
computed from band recoveries for areas — 
between the Canadian border and the 
refuge should, if doubled (5,200),* 
approximately equal the bag of all Mis- 
sissippi flyway geese in the same’ area. 
Calculations from data in table 12 indicate 
that the estimated mean annual bag for 
states in the flyway north of Horseshoe 
Lake (Minnesota, Wisconsin, Michigan, 
Ohio, Indiana, Illinois,t and Iowa) for 
1941-1945 is 5,695, a figure close to the 
bag figure approximated from band re- 
coveries and from inventory figures and 
bag data from the Horseshoe Lake area. 
A check of band-recovery records for the 
period 1925-1944 shows that most geese 
bagged in this area were killed in Novem- 
ber, fig. 62. : 

In the fall of 1943, when hunters 
between the Horseshoe Lake region and — 
the Canadian border bagged between 5 and ~ 
6 per cent of the Mississippi flyway geese 

* This figure, based on a comparison of band-recovery 
rates, may be low for two reasons: (1) the percentage of 
hunters reporting bands they recover is probably lower 
over most of the flyway than it is at Horseshoe Lake, 
where the importance of reporting bands has been well 
publicized, and (2) the geese that spend the greater part 
of the hunting season north of the refuge are subject to 
heavier shooting pressure in that region than are the 
Horseshoe Lake geese in the short time they are there. 

7 The figure for Illinois (about 1,100) does not in- 
clude the bag for the Horseshoe Lake area. 
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available to them, hunters in the region 
of Horseshoe Lake bagged 23 per cent of 
the total number of geese attaining the 
refuge in the fall and winter of 1943-44. 
Figures for the Horseshoe Lake region, as 
calculated from data in tables 9 and 15, are 
23 per cent for 1943-44, 19 per cent for 
194445, and 18 per cent for 1945-46. 

It is desirable at this point to discuss a 
type of rumor at times common among 
waterfowl hunters. During the 1944 
hunting season, several hunters at Horse- 
shoe Lake expressed the opinion that, if 
the ducks and geese needed further protec- 
tion, the Indians in Canada should be 
prohibited from gathering and selling duck 
and goose eggs to a company manufactur- 
ing pancake flour. That this kind of com- 
plaint is an old story and has no basis in 
fact was shown by Grinnell (1901). 
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Various explanations of the change 
[waterfowl decrease] are given. The 
blame is laid on the market shooter, on the 
supposed destruction of birds and eggs on 
the northern breeding grounds, and on 
supposed changes in the lines of flight by 
migrating birds, but most gunners are un- 
willing to accept the logic of events and 
to acknowledge that the principal cause of 
the lessened number of the fowl lies with 
the gunners themselves, and is an inevitable 
accompaniment of civilization, not to be 
changed except by radical measures... . . 

One of the most grotesquely fantastic 
explanations of the scarcity of wildfowl was 
put forth several years ago in the news- 
papers: ... This story told of an enormous 
destruction of wildfowl eggs in the North- 
west for commercial purposes; millions of 
shiploads and trainloads of such eggs, it was 
gravely related, being annually gathered in 
Alaska and British America, and shipped 
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thence to points in the East, where they were 

manufactured into egg albumen cake. .. . 

This, then, was the conclusion of the 

whole matter: Those who professed to have 

information on the subject were unable to 

substantiate the stories which they told; 

the transportation companies have carried 

no such eggs; none have ever been received 

at the ports of entry; the albumen trade 

knows nothing whatever about them, and 

in view of the total lack of evidence to 

support the story, there is no doubt that 

it is a pure invention. 

DIFFERENTIAL HUNTING 
LOSSES 

To manage a wildlife species that is 

subjected each year to heavy gun pressure, 
it is important to know not only how 
many individuals of a population are shot 
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annually, but also if the kill in each of 
the various age and sex groups is propor- 
tional to its size in the group, and if the 
kill places an undue burden on any partic- 
ular component. One of the causes of 
concern relative to Canada goose shooting 
at Horseshoe Lake in recent years has 
been the disproportionately large kill of 
juvenile birds, table 23. 

What are the underlying factors re- 
sponsible for a differentially heavier kill 
of the younger geese? One factor has 
already been mentioned, namely, the 
strong bonds existing between members — 
of family units. Related factors are the 
fearlessness of young geese and their 
dependence on adults for guidance during — 
their first year of life. 

The relationship of juvenile age to un- 
wary behavior in Canada geese was in- — 
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Pig. 64.—Frequency counts of flocks numbering nine or fewer geese and the average size of 
Canada goose flocks at four different locations. 

timated by Phillips (1921). “It was re- 
marked by Massachusetts gunners that 
there seemed to be a large proportion of 
young geese, and the same was true of 
Currituck Sound, N. C., where geese also 
appeared in unusual numbers and were 
very tame. The tameness of the geese in 
Massachusetts this past season caused 
comment everywhere, and I saw instances 
of it myself.” 

At Horseshoe Lake it was found that, 
as the shooting season progressed, the rel- 
ative number of single birds increased 
because of the breaking up of family units, 

figs. 63 and 64F, G. Single juvenile birds 
separated from their families were fre- 
quently observed to associate and feed 
with other family units, as well as with 
unattached adults, but they were often 
at the bottom of the peck order, and, as 
they never appeared to be accepted into 
the ranks of other families, they often flew 
alone. 

Every veteran goose hunter knows that 
single birds are “suckers,” more readily 
decoyed than pairs or flocks. During 
the 1945 season, Arthur S. Hawkins, then 
with the Natural History Survey, and the 
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Table 18—Number of Canada geese shot 
and size of flock from which they came. 
Observations at Hotseaee Lake in 1945. 

NuMBER | Numper SHor Tome (Pent Gann 
IN FLock | From FLocks pee ell yee nena: 

ies aeap | Twoor| ViDUALs Inp1- 

TO KYL One More SHoT vues 

One.. 199") ee 139 | 50.0 
iwoteses 33 15 48 17.3 
Three or 

more... 75 16 91 S2E7 

Total. . 247 31 278 100.0 

authors kept a tally of the geese observed 
killed at several Alexander County shoot- 
ing clubs and recorded whether they were 
shot as singles, from pairs, or out of flocks. 
The data gathered, table 18, show that 
geese shot as singles comprised 50 per 
cent of the total observed kill. Because 
single birds were outnumbered by individ- 
uals making up pairs and flocks, it is evi- 
dent that they suffered a disproportionate- 
ly large share of the kill. 

In 1945, when examining bagged geese 
for sex and age, we asked each hunter 
whether the bird being checked was shot 
as a single, from a pair, or from a flock. 
Because of the two-bird limit, many hunt- 
ers could easily remember the circum- 
stances under which each of their birds 
was killed. In some instances we were 
able to examine geese that we had per- 
sonally observed shot. The analysis of 
this portion of the total bag reveals that 
juvenile geese probably comprised 81 per 
cent of the number of geese shot as singles, 

Table 19.—Age class of Canada geese and 
size of flocks from which they were shot. 
Data obtained from hunters at time of bag 
inspections in Alexander County, 1945. 

Ace Crass or GEESE 

NuMBER ae 
In Fock . AAAS rs 

ee ee Adult | VIDUALS 

Oper. ta: 78 6 12 96 
SRO Lee 11 1 4 16 
Three or 

more. 42 6 17 65 

Total 131 13 33 177 
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and that approximately 60 per cent of all 
juveniles bagged were flying alone when 
shot, table 19. : 

In most other years for which we have ~ 
data, the juveniles contributed a dispre- 
portionately large share of the total kill, 
table 23. The extent to which juveniles 
were more vulnerable to shooting than — 
older geese has been calculated from 
band-recovery ratios from these two age 
groups (see page 169). Sufficient data — 
to indicate the approximate difference in 
vulnerabilities are available for only 1 
year. In 1943, the vulnerability ratio in 
the Horseshoe Lake area was calculated ~ 
to be 1.0 adult to 8.3 juveniles. Bag in- 
spection data indicate that the ratio con- 
tinued high in 1944 and 1945, table 23. 

Further analysis of our band-recovery — 
data reveals that young geese in their 
second spring of life, that is, on their 
return to the breeding grounds as year- 
lings, continued to be more vulnerable to 
hunters than the older birds, although the — 
differential was not so great as at Horse- : 
shoe Lake. The vulnerability of yearlings — 
compared with that of older geese is based 
on bandings and recoveries between 1941 
and 1944. 

The following formula was used to & 
determine the relative vulnerability of 
yearlings and of older geese on the breed- 
ing grounds for the springs of 1942, 1943, 
and 1944. 

Number of recoveries of yearlings — 
from breeding grounds 

Number of banded yearlings 
Vulnerability (minus losses at Horseshoe Lake) 
quotient Vo = —$—$_ <  —____________. 

Number of recoveries of adults* 
from breeding grounds 

Number of banded adults* (mi- 
nus losses at Horseshoe Lake) 

By substituting in the formula the ap- 
propriate data from our banding files for 
the years 1942, 1943, and 1944, we have ~ 
the following equation : 

75 

20 

1804 

* Older than yearlings. 
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Our calculations indicate that the aver- 
age yearling was about 2.8 times as vulner- 
able to hunting by the Indians on the 
breeding grounds as was the average adult 
(older than 1 year) in the springs of 1942, 
1943, and 1944. 

Since the bulk of the Indian kill is made 
from April 15 to June 1, fig. 61, 5 months 
after the close of hunting in southern 
Illinois, it would seem that experience 
gained by the young geese in that interval 
does not greatly reduce their vulnerability 
on the breeding grounds. A crucial period 
that immediately follows their abandon- 
‘ment by the adults results in continued 
vulnerability of the yearlings to gun pres- 
sure. 

There is ample evidence that this aban- 
donment occurs just prior to nesting. Un- 
less broken up by shooting, family groups 
at Horseshoe Lake are often maintained 
throughout the autumn and winter period. 
From observations made at his sanctuary, 
Jack Miner (1923) believed that goose 
families do not break up until they reach 
the breeding grounds. ‘This belief is sub- 
stantiated by the Indians, who have ob- 
served that the young of the previous year 
are separated from the adults shortly be- 
fore the breeding season. The breeding 
adults in the captive goose flock at the 
‘Bright Land Farm near Barrington, 
Illinois, according to Charles Kossack of 
Barrington, are similarly known to drive 
off their yearling young at nesting time. 
“Cast off” young geese are on their own, 
without the guidance of adults, and prob- 
ably are associated at first in small groups. 

One of the reasons for the differential 
vulnerability of the yearlings on the 
breeding grounds was suggested in 1946 
by John Gunnar and Gilbert Faries, life- 
long residents in the James Bay area and 
experienced goose hunters. ‘They stated 
that, when the first geese arrive in the 
spring, many of them are very tame and 
curious. Gunnar volunteered the opinion 
that the first arrivals are the nonbreeding 
geese (yearlings). He recalled that on 
one occasion, while he was in the Part- 
ridge Creek area, a flock of inquisitive 
Canada geese decoyed within 10 feet of 
his head, and he expressed the belief that 
the white garment he wore at the time 
was responsible for their curious be- 
havior. 
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Similar lack of wariness in the other 
species of geese has been noted. Brandt 
(1943) says of the white-fronted goose at 
Hooper Bay, Alaska: ‘‘And immediately 
after the lifting of the ice embargo these 
groups disintegrated into mated pairs, 
excepting small bunches of bachelor males. 
These free-lance gallants, often in com- 
pany with like possibly rejected suitors 
of other species of geese, spend their time 
moving abstractedly around in inquisitive 
flocks, and are ludicrously easy to decoy.’”* 

Of the blue goose, Soper (1930) writes: 
“With the breeding birds resuming, or 
commencing nesting duties large numbers 
of nonbreeding geese were left to fly 
aimlessly about in carefree existence dur- 
ing the brief span of the arctic summer. 
‘These were the restless and irresponsible 
flocks and individuals which from now 
on were to be observed in the Camp 
Kungovik locality.” 

The higher mobility of yearling geese 
as compared with that of nesting pairs is 
a factor that may make the young birds 
readily available to Indians. Nesting 
adults are known to be extremely wary 
and secretive, and, unless they are especial- 
ly sought after, their presence may be 
known only by chance. Lack of wariness 
on the part of yearling geese apparently 
lasts until they begin to band together. 
In the summer, large flocks, believed to 
be comprised mainly of yearlings, are ex- 
tremely wary. 

CRIPPLING LOSSES 

As crippling losses are a component of 
hunting mortality, they should be con- 
sidered a part of the total yearly allow- 
able kill in any game species. Whether 
a goose ends up on the hunter’s table or 
dies of wounds and furnishes a banquet 
for some scavenging predator, the net loss 
to the flock is the same. Reduction of the 
crippling loss must always be an objective 
if maximum utilization of a game species 
is to be achieved. 

For many years, waterfowl shooting has 
been known to produce a considerable loss 
of unretrieved cripples—a loss that is high 

* Italics by the authors of this paper. Boardman Con- 
over, who was in the Hooper Bay area with Brandt, has 
informed the authors that many flocks exhibiting this 
kind of behavior were composed of nonbreeding yearlings. 
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in proportion to the number of birds 
bagged. In most cases the crippling loss 
reported for ducks amounts to at least 
30 per cent of the number of birds bagged 
and in some situations one duck is lost for 
every one bagged (Errington & Bennett 
1933, Hawkins & Bellrose 1939, Baum- 
gartner 1942, Hochbaum © 1944). In 
Michigan about 10 per cent of 105 ducks 
trapped and examined carried shot (Whit- 
lock & Miller 1947), but what percent- 
age of these ducks died later as a result 
of the prolonged effect of carrying shot is 
not known. Recent fluoroscopic studies 
made by the Illinois Natural History Sur- 
vey of ducks trapped at Spring Lake on 
the Mississippi River and at Lake Chau- 
tauqua on the Illinois River revealed that 
approximately 25 per cent of the mallards 
migrating through these areas carry lead 
shot in their bodies as a result of shoot- 
ing. 

Goose shooting at Horseshoe Lake, 
1940-1945, resulted in crippling losses 
similar to those reported to occur in duck 
hunting. To anyone who observed the 
shooting at clubs bordering the refuge at 
Horseshoe Lake in the years of this study, 
it was apparent that the height at which a 
goose flew over the hunters seldom deter- 
mined whether it was shot at. The situa- 
tion was aggravated by the heavy concen- 
tration of hunters; hunters in the first line 
of pits or blinds attempted to ‘“‘reach”’ 
approaching geese before the birds flew 
over the next line of pits. Novice goose 
hunters usually underestimated distances, 
while expert shooters, disgusted with the 
ease with which geese leaving the refuge 
could be killed, sometimes found sport in 
attempting to “scratch down” the high 
birds. 

High shooting, some observers believed, 
saved large numbers of geese by frighten- 
ing them off before they could fly within 
killing range. This was undoubtedly true 
during the early part of a season when the 
geese were not working out of the refuge 
in great numbers, or in years when low 
kills were made, but late in a season when 
geese were so numerous in flight over club 
grounds that the majority of hunters, even 
those who indulged in high shooting, got 
their limits, or in a year of high kill rate 
when the season was limited by a pre- 
determined kill, high or indiscriminate 
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shooting was a factor certain to cause 
needless crippling and increase the total 
loss. 

In 1944, a questionnaire was circulated — 
among goose hunters to obtain their own 
appraisal of their shooting. During the 
21-day season, 103 hunters were asked 
questions about the following items: num- 
ber of shells fired, estimate of geese light- — 
ly hit, number of geese severely crippled 
and not retrievable, and the number of — 
geese bagged. An analysis of the ac-_ 
cumulated data shows that the average 
bag per hunter-day was 1.69 geese. Since 
the average hunter success for all clubs ~ 
in the vicinity for the entire season was — 
1.44 geese per hunter-day, it can be as- 
sumed that a fairly representative group 
of hunters was sampled. 4 

The 103 hunters reporting estimated 
that with 1,374 shells they had bagged — 
286 geese and had severely crippled 51 
geese; the number of geese crippled was 
equivalent to 18 per cent of the number 
bagged. This percentage probably repre- 
sents the minimum crippling loss. The 
hunters reported that they had lightly hit — 
an additional 176 birds, or a number 
equivalent to 61 per cent of the number 
bagged. Thus, according to their own — 
estimates made the day of hunting or a 
day after, these hunters hit, with varying 
degrees of severity, and did not recover, 
a number of geese equaling 79 per cent of ~ 
the number that they recovered. How- — 
ever, this figure is so high as to cast some 
doubt on its validity. y 

In 1945, Arthur S. Hawkins, then of — 
the Illinois Natural History Survey, and 
the authors observed the shooting at 
several clubs and made on-the-spot tallies — 
of the number of geese bagged and the © 
number crippled but not recovered. The ~ 
tally of crippled birds included only those 
that had been obviously and severely hit, — 
but others may have suffered mortal body ~ 
wounds without exhibiting a noticeable ~ 
reaction to their wounds at the time of 
being shot. The hunters under observa- — 
tion bagged 253 geese but failed to re- 
cover an additional 62 badly crippled birds, 
most of them able to fly well enough to © 
regain the lake within the refuge bound- ~ 
ary, but so severely crippled as to be un- ~ 
able to survive the winter. Thus, in © 
addition to each four geese bagged, ap- — 
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proximately one additional goose died as a 
result of shooting—a minimum crippling 
loss of 25 per cent. At a few clubs the 
ratio of birds crippled to birds bagged 
frequently exceeded a ratio of one to one. 
Two instances of extreme crippling were 
observed: in one, four geese were crippled 
and none bagged, and, in the other, seven 
were crippled and six bagged. 

From the various data presented above, 
we conclude that a conservative figure for 
the over-all loss owing to crippling at 
Horseshoe Lake is at least 30 per cent 
of the total bag. Crippling data are lack- 
ing from other areas in the flyway, but 
it is doubtful if the rate attained at Horse- 
shoe Lake was exceeded. Where shooters 
are widely spaced and are not competing 
with each other to knock down the same 
high-flying birds, there is relatively less 
wild firing and hence less crippling. 

Since crippling is more or less directly 
related to the number of shells fired, in- 
formation was sought on the number of 
shells the average hunter expended to 
secure one goose. The hunters canvassed 
by questionnaire in 1944 reported that they 
fired an average of 4.8 shells per goose 
bagged. 

In 1945, data of a similar nature were 
obtained by an examination of shooting 
pits at the end of the first day of hunting. 
Of the 42 pits examined at two club 
shooting grounds bordering on Horseshoe 
lake, the average pit contained 37 recently 
fired shell casings. As each of the hunt- 
ers at these clubs killed his limit of two 
geese, and as no more than two hunters 
were permitted in each pit, the average 
number of shells fired to kill one goose 
on opening day in 1945 was nine. 
How does this score at Horseshoe Lake, 

where goose shooting was relatively easy, 
compare with goose-shooting scores else- 
where? On the basis of his goose-hunting 
experiences in the West, Major Askins 
(1945), a noted authority on arms, be- 
lieves that one goose to three shells, when 
distances are less than 80 yards, is about 
the best score an average hunter can ex- 
pect. Most of his shooting was of the pass 
variety, and he states that it is doubtful if 
his score was better than one bird in four 
shots. 

Geese wounded near Horseshoe Lake 
generally attempted to regain the lake 
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either by flying or by eluding the hunter 
on the ground. Since hunters were not 
permitted to recover cripples that entered 
the refuge, club owners, at the opening 
of the 1943 season, were required to erect 
a 2-foot woven-wire fence between the 
pits and the lake to aid hunters in re- 
trieving wounded geese that had been 
knocked down in the fields. Through 
this device, hunters secured a fair number 
of birds that would otherwise not have 
been recovered. 

Crippled geese within the refuge were 
usually found apart from the flying birds, 
sometimes gathering in flocks of 10 or 
more. The strongest cripples swam about 
in the lake, where they sought shelter close 
to shore among the cypresses and snags, 
fig. +2, but the weaker ones rested on the 
lake shore. Few badly shot geese re- 
covered from their wounds; many sur- 
vived for a time, but in their weakened 
condition they became victims of predators. 
Raccoons consumed many dead geese 
(Yeager & Elder 1945). Although un- 
able to catch healthy birds, these animals 
apparently sought out and killed many of 
the cripples, the remains of which were 
usually found along the shore line or on 
logs some distance from shore. A few 
carcasses were pulled under water and 
eaten by turtles. Skeletons of many geese 
have been observed on the lake bottom 
in years when cripple surveys have been 
made on ice. Undetermined numbers of 
geese sought shelter and died in parts of 
the lake that were inaccessible to man be- 
cause of the large number of dead trees and 
fallen logs. Some cripples were caught 
by foxes and dragged into the woods on 
the refuge, where they were devoured; 
others died on hunting lands away from 
the lake. Consequently, a count of skele- 
tons and carcasses around the shore line 
and on the island and club grounds repre- 
sented only a portion of the total loss. 

To determine at least the minimum 
number of unretrieved geese that died of 
wounds, counts were made of goose car- 
casses along both island and outer shore 
lines of the lake, as well as on the grounds 
of the principal goose clubs. ‘The total 
counts of carcasses each winter, from 
1940-41 through 1945-46, are given in 
table 20. Not all carcasses counted, of 
course, represented cripples that had died, 
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Table 20.—Number of carcasses of Canada geese counted on and near the Horseshoe 
Lake Game Refuge, 1940-41 through 1945-46. 
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Geese Founp Deap 

SEASON Tora. CARCASSES PER 100 BaGGED aT Inctusive Dares 
oe CounTED LicenseD CLuBs or Counts 

ArounD REFUGE 

1940 SAT aes et 466 3.61 January 19-20 
1941-42... De PO Toe ee — == — 

1942-43..... 421* 6.70 October 20- 
December 20 

1949-440 Ser eas 1,048 9.39 December 17-28 
1944-45 ).< iol cs (Rae ee 555 PS November 24- 

February 8 
194546 iecsicssychs staoiatee F 648 14.58 December 6-31 

* Estimated by W. H. Elder, then of the Illinois Natural History Survey, from counts on 10 sample quarter-mile — 
strips of refuge shore line. 

as some deaths were due to lead poisoning 
and disease. Data for the several years in 
table 20 are not directly comparable be- 
cause the amount of outer shore line and 
the number of clubs surveyed for cripples 
varied annually. In general, coverage was 
increasingly extensive and thorough in 
successive years. 

The legs and feet of the crippled geese, 
which seemed to be choice items of food to 
predatory animals, either were eaten where 
the birds were found or were carried off. 
A tally of 391 carcasses in 1945, a little 
over a month after the close of shooting, 
showed that only 21 per cent still retained 
both legs and that 5 per cent had but one 
leg. Many of these carcasses were fresh 
or only partially eaten when counted, and 
the number of legs eventually consumed 
by predators during the winter was esti- 
mated to be nearly 100 per cent. Be- 
cause of the scarcity of legs, few carcasses 
yielded bands, a tally of which, when com- 
pared with the known kill and band re- 
covery from hunters, would have per- 
mitted a fairly accurate appraisal of the 
crippling loss. 

An analysis of our data on unretrieved 
cripples that later died indicates that 
adults succumb less quickly after being 
wounded than do juveniles. A week after 
the close of the 1944 season, during which 
9.4 juveniles were bagged for every adult, 
the ratio of juveniles to adults found dead 
along the shore line of one club adjoining 
the refuge was 32:1. A month after the 
close of the season the ratio was down 
to 1.5:1.0. In a similar count a week 
after the close of the 1945 season, during 

which 4.1 juveniles were bagged per adult, 
the ratio of juveniles found dead to adults 
found dead was approximately 3:1. 

MISCELLANEOUS 
MORTALITY FACTORS 

Although no attempt was made to in- 
vestigate all causes of death in the Canada 
goose population of the Mississippi valley — 
flyway, a few mortality factors, in addi- 
tion to shooting, were studied. 

Lead Poisoning 

Lead poisoning in Canada geesé has 
been recorded from widely separated parts — 
of the country: near Galveston, Texas; 
Currituck Sound, North Carolina (Grin- 
nell 1901); Barry County, Michigan 
(Pirnie 1935); St. Clair Flats, St. Clair 
County, Michigan (Howard 1934) ; ard 
Columbia County, Wisconsin (Adler 
1944). 

Because Canada geese are chiefly graz- 
ers, they are less apt to ingest lead shot 
than are ducks, which secure much of their 
food off the lake bottoms by straining great — 
quantities of mud through their bills to 
extract seeds. Among geese at Horseshoe 
Lake, deaths resulting from lead poison- 
ing were most frequently observed in late 
winter and early spring during the period 
of study. Mainly responsible for this 
seasonal mortality from lead was, of 
course, the great abundance of lead shot 
available toward the close of the hunting” 
season on the surface of cultivated fields” 
over which shooting had been heavy. 
Diminishing food supplies as the season 
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advanced increased the likelihood that 
geese would pick up shot in fields planted 
to winter wheat, one of their principal 
foods in the Horseshoe Lake area. In 
areas where the ground held much mois- 
ture and the wheat plant was devoured 
down to the roots, some soil and probably 
any shot that happened to be present were 
ingested. Geese at the refuge were ob- 
served to devour considerable quantities 
of soil at times, particularly in winter. 
In certain farmed feeding areas, holes as 
much as 6 or more inches deep and several 
times as wide were created by the geese in 
their ostensible search for food. This type 
of feeding increased the likelihood of the 
birds occasionally swallowing lead shot. 

“Tip-up” feeding by Canada geese in 
the water of the Horseshoe Lake area was 
observed in late winter. This habit may 
have been a response to a reduced food 
supply on land. In 1942, a slough on the 
west side of the lake was a favored “‘tip- 
up” ground. Dr. William H. Elder, while 
with the Illinois Natural History Sur- 
vey, when surveying this area for cripples, 
found 13 dead or dying geese on the ice 
or close to the shore line. Of 23 geese 
autopsied by Dr. Elder in late winter, 
20 were found to have died of lead 
poisoning, 18 of these containing shot in 
their gizzards. 

Paul S. Smith of the United States Fish 
and Wildlife Service, who conducted a 
series of tests on one of the most heavily 
shot club grounds, found about one lead 
shot per square foot of top soil, 1 inch in 
depth. Only the fact that the grounds 
of hunting clubs were cultivated each year 
prevented losses due to lead poisoning from 
assuming greater proportions. The po- 
tential danger from lead shot increased 
each year of the study, and the proximity 
of heavily shot fields to such an important 
concentration area as the Horseshoe Lake 
Game Refuge constituted a significant 
hazard to the geese wintering there. 

Starvation 

A Canadian Indian whose hunting 
grounds lie in the Lawapiskau River* 
country related that during late springs, 
when snow remained on the ground for 
some time after the arrival of Canada 

* This river flows into James Bay 20 miles south of 
the Albany River. 
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geese, he found dead birds that were in a 
very emaciated state, a condition that he 
attributed to a lack of available food. Be- 
cause it is likely that, as a result of disease, 
lead poisoning, or crippling, a few geese 
succumb soon after their arrival on the 
breeding grounds, it is impossible to assess 
from this single report the importance of 
starvation as a cause of death in Canada 
geese. Nevertheless, there is some evidence 
that a food shortage in late spring may re- 
sult in death of the weakest birds. In the 
second week of May, 1947, when the rivers 
and creeks were frozen and the country 
was still under several feet of snow, geese 
shot by Indians at the south end of James 
Bay were reported as having only willow 
catkins in their gizzards. 

Bound Crop 

Occasionally Canada geese were found 
in the vicinity of Horseshoe Lake in a 
thin, weakened state and with greatly 

and Fig. 65.—Esophagus, 
gizzard of a Canada goose found dead on the 
Bright Land Farm near Barrington, Illinois. 
Death in this case was due to lead poisoning 

proventriculus, 

from 38 shot found in gizzard. Food impac- 
tion is the result of lead poisoning, which 
often causes paralysis of the digestive tract 

in Canada geese and other waterfowl. (Pho- 

tograph by Charles W. Kossack.) 

distended crops. Examination of these in- 
dividuals revealed that an impacted crop 
was often the primary cause of their con- 
dition, and, though operative measures 

were tried, few of these geese had sufh- 
cient stamina left to survive. Their crop 
contents usually consisted of a tightly 
packed mixture of wheat browse, corn, 
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and cowpeas, or soybeans, and frequently 
leaves and portions of the stems of the 
two legumes. In some of these, bound 
crop may not have been the direct cause 
of loss of weight and strength; instead it 
may have been the result of partial paral- 
ysis and weakness resulting from lead 
poisoning, fig. 65. 

C. E. Laughery, formerly refuge mana- 
ger at the Horseshoe Lake Game Refuge, 
informed us that geese with bound crops 
were most frequently found in years when 
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several weeks after most of the local corn 
crop had been utilized or removed from 
the fields, fig. 66. While consumption 
by geese of shattered and otherwise wasted 
soybeans may seem desirable, these beans 
may sometimes have contributed to a num- 
ber of deaths resulting from bound crop. 

In the winter of 1943—44 in particular, 
Paul S. Smith, when surveying the vicinity 
of the refuge, found a number of dead 
geese, their crops tightly packed with soy- 
beans. These birds were said to differ 

Fig. 66.—Canada geese in a harvested soybean field near Horseshoe Lake, autumn 1946. 

a considerable acreage on the refuge was 
planted to cowpeas. Cowpea fields attract 
large numbers of geese long after the 
bulk of the crop has been consumed. A 
few geese, while searching for peas, evi- 
dently consume fibrous and relatively in- 
digestible portions of the plant. “The pres- 
ence of such material in the crops of 
geese may be responsible for impactions. 

In recent years, soybeans were planted 
extensively in southern Illinois, and the 
geese tended to utilize this crop to a 
greater extent each year. There was fre- 
quently much wastage in harvesting these 
beans ; many fields in the vicinity of Horse- 
shoe Lake were not combined until an 
appreciable portion of the crop had been 
lost through shattering. As a result, beans 
in abundance were available to geese for 

from the crop-bound birds described above 
in that they were particularly heavy and 
fat. Probably in the winter certain geese 
fed more extensively on soybeans than on ~ 
other foods and, as soybeans have a high 
protein and fat content, these individuals 
became heavier than the average goose of — 
the area. Apparently these geese died 
after drinking water when their crops were 
crammed with beans. The pressure re-— 

io 

’ 

sulting when the beans imbibed water and ~ 
swelled may have been the direct cause of © 
death in such cases; the mechanism of the 
lethal effect is not known to us. 

A 

Geese frequently stuff their crops tight 
with corn, but in only one instance was 
corn suspected of being an indirect cause 
of death. This individual with an over- 
loaded crop, fig. 67, became agitated in 
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Fig. 67—The Canada goose is a voracious 
eater. This individual with an overloaded 
crop became frightened when’a game techni- 

cian entered the trap in which it had been 
caught. It had extreme difficulty in breathing 
and died a few minutes later. 

the trap and died shortly thereafter, ex- 
hibiting the syndrome typical of anoxia. 

Rough tests of the swelling properties 
of dry soybeans and corn revealed that 
the beans present a much greater hazard as 
food for geese than does the corn. Soy- 
beans and corn were soaked in water for 
intervals varying from 30 minutes to 6 
hours. Water displacement measure- 
ments showed that the soybeans increased 
their bulk at a rate approximately three 
times the rate corn increased its bulk. 
At the end of 3 hours, soybeans had in- 
creased their bulk by 85 per cent and corn 
by 30 per cent. These data and field ob- 
servations suggest that soybeans and cow- 
peas may not be ideal crops to plant for 
the express purpose of providing food for 
wintering concentrations of Canada geese. 

Predators 

The red fox is probably the only preda- 
tor at Horseshoe Lake that is capab'e of 
catching sound, healthy geese. Remains 
of geese found in cornfields late in the 
autumn point to predation by foxes, but 
probably most carcasses represented 
secondary predation involving birds crip- 
pled during the hunting season. 

In each year covered by this study, a 
Pair of bald eagles nested on the island 
in Horseshoe Lake, and both adults and 
juveniles were observed regularly through- 
out the autumn and winter periods. In 
the autumn of 1945, the eagle population 
on the refuge numbered at least five. 
Eagles were frequently seen feeding on 
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crippled geese that had died, and in 
December, 1945, several eagles were ob- 
served by Paul S. Smith to attack a live 
goose (probably a weak cripple) that was 
frozen to the ice by its feet and breast 
feathers. Eagles were never seen to at- 
tack a sound, healthy goose. 

Bald eagles are reported to feed on 
wounded geese in the Port Joli area of 
Nova Scotia, and never to be absent from 
the area as long as the geese remain (Tufts 
1932). A discussion of predators on the 
breeding grounds will be found in the 
section on “Productivity.” 

Diseases 

Only two diseases were investigated at 
Horseshoe Lake: tracheitis and asper- 
gillosis. 

Tracheitis—In January, 1945, a 
number of geese trapped were found to 
have wheezy voices, indicative of a con- 
gested tracheal condition. Two of these 
birds eventually died, and the lungs and 
trachea of one were sent to the Depart- 
ment of Animal Pathology and Hygiene, 
University of Illinois, for examination. 
The cause of death was diagnosed as 
tracheitis, pulmonary congestion, and 
edema. 

The symptoms of the disease as observed 
at Horseshoe Lake were a voice pitched 
higher than normal, a distinct “wheeze,” 
and heavy, spasmodic breathing, accom- 
panied by a forward throw of the head 
and open mandibles as the bird gasped 
for air, fig. 68. As the disease progressed, 
the effort attendant upon the intake of 

Fig. 68.—Canada goose near death from 
tracheitis. Symptoms of this disease are a 
forward throw of the head and neck and 

gaping as the bird gasps for air. 
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air became increasingly spasmodic and 

violent because of the whitish exudate 

that accumulated in the trachea at the 

junction of the bronchi. 
Both field experience and laboratory 

findings indicate that tracheitis is infec- 
tious, but the nature of the infectious 
agent is uncertain. Graham & Thorp 
(1931) have reported that a Canada 
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the typical nodules associated with A sper- 
gillus infections were present throughout 
the body cavity, fig. 69, left. In December 
1946, a second juvenile goose was found 
dead from an Aspergillus infection. Post- 
mortem examination of this specimen by 
the Department of Animal Pathology and 
Hygiene revealed that the air sacs were 
partly, or in some cases completely, filled 

Fig. 69.—Aspergillosis in Canada geese. 
illustration at left are on the lateral wall of the body cavity. 
tion at right, the air sacs are the principal foci of infection. 

goose from a farm flock had clinical 
symptoms analogous to acute laryngotra- 
cheitis in domestic fowl. However, au- 
topsy of the goose revealed that the lung 
contained foci of mycotic pneumonia. 

Aspergillosis.—The manifestations of 
aspergillosis in waterfowl have been ade- 
quately described by Phillips & Lincoln 
(1930). While outbreaks are known to 
occur occasionally in duck populations 
(Phillips & Lincoln 1930; Pirnie 1935; 
Bellrose, Hanson, & Beamer 1945), only 
one instance of its occurrence in Canada 
geese in the wild has been recorded pre- 
viously (Dow 1943). 

At Horseshoe Lake on November 7, 
1946, a juvenile Canada goose was found 
in a much weakened condition. Within a 
day it was dead, and autopsy revealed that 

The nodules of Aspergillus infection shown in the 
In the goose shown in the illustra- 
Both specimens were juveniles. 

with a fungus growth, fig. 69, right, that — 
upon cultural examination presented them 
characteristics of Aspergillus fumigatus. 

Parasites 

Both internal 
were taken from Canada geese wintering 
at Horseshoe Lake. 

External Parasites.—Four 
belonging to four different genera of 
chewing lice or Mallophaga were taken 
from Canada geese at Horseshoe Lake. 
Specimens of Tvrinoton querquedulae 
Linnaeus collected in the winter of 1945— 
46 were identified by Dr. Carl O. Mohr, 
then of the Illinois Natural History Sur- 
vey staff. The following species, collected 
from a dead goose in 1934, were identified 
by R. O. N. Malcomson: Anatoecus 

species — 

and external parasites — 
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ferrugineus Giebel, Esthiopterum crassi- 
corne (Scopoli), and Ornithobius gonio- 
pleurus Denny. 

Internal Parasites.—Flukes were 
frequently encountered in the cloacae of 
Canada geese at Horseshoe Lake when 
examinations were made for sex and age. 
A number collected in the winter of 1945— 
46 were referred to Dr. L. J. Thomas 
of the Department of Zoology, Univer- 
sity of Illinois, for identification. In his 
report he identified these specimens as 
Echinostoma revolutum and Prosthogoni- 
mus sp.; specific identification in the lat- 
ter genus was impossible because of the 
poor condition of the specimen. 

PRODUCTIVITY 

It is important to know several months 
in advance the probable population of any 
game species at the start of a hunting sea- 
son in order to determine what hunting 
restrictions will be necessary in that sea- 
son. Populations of nonmigratory game 
can be estimated or inventoried before 
the hunting season more easily than can 
those of such migratory species as the 
Canada goose, which nests in compara- 
tively inaccessible regions. Because of 
the length of time generally required be- 
fore they can be officially approved, hunt- 
ing regulations for migratory waterfowl 
must be decided upon while the actual 
size of the fall population is still an un- 
known. ‘Thus, it is desirable to be able 
to forecast the population accurately from 
data obtained during the previous season. 
Forecasts can be made more easily for a 
population of limited size and distribution, 
such as the Horseshoe Lake goose flock, 
than for immense, continent-wide popu- 
lations. 

To interpret and predict population 
trends from flocks on their wintering 
areas, such questions as these must be 
answered: What is the age ratio, within 
the flock, of juveniles to adults? What 
are the survival rates of various age and 
sex groups? How long do geese live? 
How many or what percentage of a popu- 
lation attain breeding age? What is the 
ratio of males to females? Does a dis- 
proportionate kill occur in the various sex 
and age groups? Answers to these ques- 
tions have been sought in studies of the 
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Canada goose at Horseshoe Lake and on 
the breeding grounds, and in records of 
geese banded at the Miner Sanctuary. 

Breeding Potential 

The theoretical capacity of a species 
to produce young is determined by mating 
habits, age at reproductive maturity, ratio 
of males to females, and number of young 
produced per season. Information in the 
literature on these subjects is briefly sum- 
marized to aid in interpreting the signifi- 
cance of related data from the Mis- 
sissippi flyway. 

Mating Habits——The Canada goose 
is monogamous and, judged from the 
habits of captives, fig. 70, remains paired 
to the same mate as long as both are alive. 
In captivity, individuals have been known 
to re-pair after the death of a mate 
(Montgomery 1938), although in some 
cases several years may elapse before re- 
mating takes place (Miner 1923). Re- 
mating experiments with Canada geese by 
Charles Kossack and Carleton Beckhart 
at the Bright Land Farm near Barring- 
ton, Illinois, have shown that a very high 
percentage of captives will remate the first 
spring following separation from their 
mates. 

Reproductive Maturity.—At least 
2 years are required for the Canada goose 
to reach sexual maturity in the wild, and 
in captivity the age of maturity is often 
3 years and sometimes + (Dutcher 1885, 
Bailey 1913, Taverner 1922, Wilfrid 
1924, and Forbush 1925). Studies made 
by the Illinois Natural History Survey of 
the semicaptive flock at the Bright Land 
Farm revealed that 25 per cent of the 
geese bred during their third year (Elder 
1946). 

Definite information on Canada geese 
breeding in the wild at 2 years of age is 
lacking. If the presence of an open oviduct 
is a sign of sexual maturity or an indica- 
tion that eggs have been produced, data 
from Horseshoe Lake indicate that in the 
wild practically all females are productive 
at 2 years of age. However, until further 
information is available, inclusion of all 
wild geese in their third year of life in the 
breeding component of the population must 
be considered tentative. Of 54 females 
banded as juveniles and retrapped and 
examined at Horseshoe Lake in their 
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Fig. 70—Female Canada goose and newly 
Barrington, Illinois. 

second winter, all possessed closed oviducts 

(at about 114 years of age); but of 18 
females retrapped and examined in their 
third winter (at about 214 years old), all 
but one possessed open oviducts (Hanson 
1949a). 
The duration of fertility is probably 

not a factor limiting the productivity of 
Canada populations, as captives 
have been known to raise young at ages 
that far exceed the length of life of most 

goose 

hatched young on the Bright Land Farm near 

(Photograph by Charles W. Kossack.) 
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individuals in the wild, few of which live 
longer than about 5 years (see section on 
“Population Survival”). 

Sex Ratios.—Sex ratios of Canada 
geese as they were obtained from trapping 
and from bag inspection in the vicinity of 
Horseshoe Lake are given in tables 21 and 
22. In the juvenile age class, trap data 
for the period of study indicate a slight 
but statistically significant excess of males; 
bag data, on the other hand, indicate no 
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Table 21—Number of male and female juvenile Canada geese newly trapped and banded 
and number examined in bag at or near Horseshoe Lake, 1940-41 through 1946-47. 

GeESE BANDED Geese INspecreD In BaG 

Total 
BN Number Number Per Cent oe Number Per Cent 

Banded Females Females I ae a Females Females 
and Sexed DSBECLe 

1940-41........ 143 68 47.6 213 110 51.6 
1941-42....... 272 128 47.1 50 37 74.0 
1942-43....... 619 284 45.9 549 254 46.3 
1943-44. ...... 1,379 634 46.0 354 140 39.5 
1944-45. ...... 607 272 44.8 379 184 48.5 
M9S5—-460.05.5..... 196 106 $4.1 689 341 49.5 
1946-47........ 296 102 34.5 — = = 
ata ........ 3,512 1,594 = 2,234 1,066 os 
Average...... 45.4 47.7 

significant variation from a 1:1 ratio. In 
the adult age class, according to trap data, 
there is a significant preponderance of 
males, but bag data fail to show a signifi- 
cant deviation from a balanced sex ratio. 

Which of the ratios for the adults in 
table 22 more nearly represents the actual 
sex ratio for that age class in the popula- 
tion? Trap ratios might be more nearly 
correct because observations of banded 
birds (banded on left or right foot accord- 
ing to sex) feeding around the traps have 
revealed no greater wariness on the part 
of either sex. On the other hand, a pre- 
ponderance of males would not be sur- 
prising, as a disproportionate loss of fe- 
males could be expected to occur during 
the breeding cycle. The validity of the 
adult bag ratio as a representation of the 
actual sex ratio in the adult group is 

questionable because it indicates that the 
ratio of the sexes in this older age group 
is more evenly balanced than the ratios 
for the juveniles found from either trap- 
ping or bag inspection. ‘The actual sex 
ratio in the adult population may lie 
somewhere between the two figures given 
in table 22. 
Number of Young.—Five eggs repre- 

sent about the average clutch size of the 
Canada goose in the wild, according to 
other observers. At Honey Lake, Cali- 
fornia (Dow 1943), 169 nests examined 
in 1939 contained an average of 5.09 eggs 
per nest, and 249 nests examined in 1940 
contained an average of 5.10 eggs. A 
study of goose nesting at the Bear River 
marshes of Utah revealed an average of 
4.88 eggs per clutch for 84 nests (Wil- 
liams & Nelson 1943). 

Table 22—Number of male and female adult Canada geese newly trapped and banded 

and number examined in bag at or near Horseshoe Lake, 1940-41 through 1946-47. 

Geese BANDED Geese INspecTED IN BaG 

EASON 
oo Total Number Per Cent Total Number Per Cent Number FE lee inaaiice Number Renal FP les 

Banded emales emales uepeerd emales emales 

1940-41........ 170 81 47.6 55 22 40.0 
1941-42........ 124 47 3/29 29 11 37.9 
1942-43........ 404 187 46.3 212 104 49.1 
1943-44. 950 416 43.8 90 50 55.6 
n944-45........ 246 82 35z3 40 20 50.0 
1945-46........ 114 49 43.0 168 84 50.0 

1946-47........ 205 67 32.7 — == == 
[i ae 2,213 929 — 594 291 — 
Average...... 41.9 48.9 
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The number of eggs produced by cap- 

tives is surprisingly close to the production 

attained by wild birds. In 1942, 54 pairs 
of Canada geese on the Bright Land Farm 
produced 260 eggs, or an average of 4.81 
eggs per pair. Several people experienced 
in raising Canada geese have stated that 
the number of eggs laid may vary with 
the age of the birds. Dutcher (1885) 
cites a game breeder on Long Island who 
claimed that + eggs are laid the first year 
of breeding, 5 the second, and 6 or 7 
thereafter. Miner (1923) also states 
that ‘a young goose will lay four eggs 
the first year [of laying] and usually five 
the second.” 

Actual Productivity 

The number of young birds brought to 
the flying stage is always somewhat less 
than the theoretical maximum. Fertility 
of Canada goose eggs is evidently high. 
In California and Utah, an egg fertility 
of 93 and 94 per cent, respectively, was 
found. However, flooding, predators, 
and other agents may destroy as high as 
40 to 48 per cent of the nests in Cali- 
fornia (Dow 1943) and thus reduce pro- 
duction of young. Consequently, the an- 
nual production for all pairs that nest may 
average only 2.48 to 2.84 goslings per pair, 
or about 50 per cent of the number of eggs 
produced. In Utah, 84 nests studied 
yielded an average of 3.9 goslings per 
nest (Williams & Marshall 1938). 
Second nestings are sometimes attempted, 
a factor that would somewhat increase the 
average annual productivity per pair. 

Information volunteered by the Indians 
at Moose Factory, Fort Albany, and At- 
tawapiskat suggests that the red fox is 
the predator most destructive to Canada 
goose nests in the James Bay area. The 
extent to which foxes are harmful to 
goose nests is probably inversely related to 
the population levels of other prey species. 
In 1946, a year during which foxes were 
abundant, but snowshoe hares, muskrats, 
grouse, and ptarmigan were low in num- 
bers, Indians reported finding many 
Canada goose nests destroyed by foxes. 
When interviewed in the summer of 1947, 
one Indian said, ‘“The foxes are now low 
in numbers. Let’s wait and see what 
kind of luck the geese have in raising 
young this year.” 
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These attitudes by a native people, who — 
are the keenest of observers, should be — 
given careful consideration. Recent studies — 
have generally confirmed the belief that 
predators have little effect in controlling — 
the numbers of cyclic prey species, but in — 
the case of Canada geese we are dealing — 
with a bird that is normally of secondary — 
importance as a prey species and that at — 
present is not known to be cyclic. If — 
geese and other waterfowl are subject to 
increased predation by foxes when these — 
animals are at the peak of their cycle, it 
is conceivable that the numbers of water-— 
fowl could be measurably affected by fox 
predation. . 
A few Indians that remain in the in- ~ 

terior occasionally take goose eggs, but as 
the greater number of the Indians are at — 
the coastal posts, fig. 55, during the nest- 
ing season, the importance of Indian pre- — 
dation is negligible. 

Juvenile mortality in Canada geese ap- _ 
pears to be small. In Utah a 3 per cent ~ 
decrease in average brood size occurs over — 
a period of a month ( Williams & Marshall 
1938). Little is known concerning pre- — 
dation on broods, but in one recorded 
instance in British Columbia ring-billed 
gulls devoured a brood of newly hatched — 
goslings (Munro 1936). " 

The scarcity of natural enemies in the — 
James Bay muskeg area normally insures — 
small losses of goslings to predators; — 
coyotes are absent, wolves almost non-— 
existent; lynxes, minks, martens, fishers, 
and otters are generally scarce, and wol- — 
verines are extremely rare. Probably 
foxes, abundant at the peak of their cycles, — 
are predators of consequence only in years — 
in which populations of snowshoe hares 
and other prey species are low. Great — 
horned owls are fairly common and may — 
account for the loss of a few young geese. _ 

es 

Pa. 

Data From Horseshoe Lake 

The degree to which goose productivity — 
measurements at Horseshoe Lake are a ~ 
valid measure of the actual productivity 
of the Horseshoe Lake flock on the breed- 
ing grounds is dependent upon the magni- — 
tude of the losses between the James Bay 
area and Horseshoe Lake (see section on 
“Annual Bag’). 

The autumn kill by the Canadian In- 
dians is small, fig. 61, so that, even if more 
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Fig. 71—Type of trap used to catch Canada geese at Horseshoe Lake. 
eight wood and wire frames roofed over with twine netting and supported with guy wires. 

Trap consists of 
Open 

ends are closed off by tripping a pipe-weighted, twine curtain from a blind. 

young than adults are killed in proportion 
to their numbers, the ratio of juveniles to 
adults in the flocks is not changed ap- 
preciably by the time the geese migrate 
southward. The scarcity of band re- 
coveries between James Bay and southern 
Canada further indicates that the flocks 
are still largely intact when they reach 
the northern border of the United States. 
From fig. 38 it is evident that the majority 
of the geese have arrived at the Horse- 

shoe Lake Refuge by November 1. As 
the bulk of the kills north of the refuge 
are made after this date, fig. 62, most of 
the flocks that arrive at the refuge have 
been only moderately depleted by shooting; 
band recoveries indicate that total hunting 
losses between the Canadian border and 
Horseshoe Lake are usually 5 to 6 per 
cent of the southward bound population. 
Because of the small migration losses in 
the population, the over-all ratio of young 

Fig. 72.—Canada geese feeding into drop curtain trap at Horseshoe Lake. 
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to old in the flocks as they arrive in 

southern Illinois probably does not differ 
greatly from ratios existing at the time 
the family groups start their southward 
migrations; therefore, we believe that age 
and sex ratios at Horseshoe Lake furnish 
reasonably accurate measures of actual 
productivity ratios in most years. 

Trapping data and data from bag in- 
spection and band recoveries combined 
have been used in measuring production of 
the Canada geese wintering at Horseshoe 
Lake. 

The age ratios of the geese caught in 
traps are believed to be fairly representa- 
tive of the untrappd population for the 
following reason: No significant dif- 
ference was observed in the wariness of 
geese of the various age classes as the 
birds entered the traps (many geese were 
color-banded to indicate age classes). 
Many catches consisted of individuals that 
had entered the traps, fig. 71, as parts of a 
busily feeding wedge; such catches would 
not represent selective trapping, fig. 72. 

The ratio of juveniles to adults during 
the early part of the autumn no doubt 
differs to some extent from the ratio after 
the hunting season because of the propor- 
tionately greater kill of juveniles, table 23, 
but we are not able to demonstrate the 
extent of this difference from the data at 
hand. 

The total annual catch since the win- 
ter of 1943-44, excluding repeats, includes 
a large percentage (5.4, 22.5, 42.7, and 
30.0 per cent, table 1) of geese trapped 
and banded in previous years (trap re- 
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turns), many of which are: accompanied 
by their unbanded young. ‘Therefore, the 
ratio of juveniles to adults among the 
newly banded birds, table 23, is not in- 
dicative of the age ratios in the flock as a 
whole, as it necessarily excludes the many 
banded adults that returned to the traps. 

The ratio of juveniles to adults for 
entire-season catches is given in table 24. 
The figures for the season catches in this 
instance include the geese trapped in a 
specified season but banded in a previous 
season (trap returns) as well as the newly 
banded birds, but they exclude birds 
banded and retrapped in the same season 
(repeats). These data more nearly rep- 
resent the actual juvenile-adult ratio in 
the flock than do the data on newly banded ~ 
geese given in table 23. 

Data from bag inspection are indicative 
of true flock ratios only when they are 
corrected for differential hunting vulner- 
ability of the juveniles by means of trap 
and band-recovery data. Age ratios de- 
rived directly from band-recovery data — 
do not accurately reflect the age ratios in 
the total population for the same reason 
that the age ratios of unbanded geese in 
the hunters’ bag do not, namely, that the — 
banded juveniles are shot more heavily in — 
proportion to their actual numbers than 
are the banded adults. However, age 
ratios derived from band recoveries can 
be used to correct bag ratios for the dis- — 
proportionate kill of juveniles as follows: 
(1) Determine the relative vulnerability 
to shooting of the juveniles and the adults. — 
(2) Use the vulnerability quotient of the — 

Table 23—Number of juvenile and adult Canada geese newly trapped and banded and 

number examined in bag at or near Horseshoe Lake, 1940-41 through 1946-47. j 

Geese BANDED Geese INspECTED 1n Bac 

SEASON Gata 
Namba Number Per Cent Total Number Per Cent 
Abed Juveniles Juveniles Number Juveniles Juveniles 

1940-41....... 313 143 45.7 284 226 79.6 
1941-42....... 398 274 68.8 79 50 63.3 
1942-43....... 1,023 619 60.5 761 549 72.1 
1943-44........ 2,329 1,379 59.2 173 158 91.3 
1944-45. . 853 607 71.1 500 452 90.4 
1945-46...... 310 196 63.2 857 689 80.4 
1946-47... 502 296 59.0 — = = 
Df) ee 5,728 3,514 — 2,654 2,124 aaa 
Average...... 61.3 80.0 
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Table 24.—Productivity of the Horseshoe Lake flock as shown by trapping and bag- 
inspection ratios.’ 

From TraAppiInG prow Bac 
NSPECTION 

Total Num- 
SEASON ber of Indi- | Number of ‘ : : 
EASON dante Breeding | Number of | Juveniles Juveniles Juveniles 

Trapped Adult Juveniles per 100 per 100 per 100 
BE Known Females Trapped <i y ane a aul 
ee Class Trapped? emales and Adults | and Adults 

and Sex? 

1940-41 313 — 143 = 84 =e 
1941-42 408 _— 274 = 204 — 
1942-43....... 1,054 —_ 619 = 142 as 

19g3-44. 1... 2,462 — 1,379 — 127 126 
1944-45........ 1,101 136 607 446 123 + 
1945-46. .... 541 88 196 223 57 — 
1946-47....... 717 114 296 260 70 _ 
SRO a 6,596 338 3,514 929 807 
Average...... 325 114 

1 See page 168 for explanation of reasons figures in this table differ from those in table 23. 
2 Numbers in this column include returns (geese banded in previous years). 
3 About 2% or more years old at time of trapping. 

juveniles to correct bag ratios for the 
disproportionate numbers of juveniles lost 
through shooting. 

The vulnerability quotient of the juve- 
niles is obtained by the following formula, 
suggested by Frank C. Bellrose: 

Number of band re- 
coveries from juve- 
niles 

Number of juveniles 
banded before end of 
hunting season 

Vulnerability quotient V = ——————_ 
Number of band re- 
coveries from adults 

Number of adults 
banded before end of 
hunting season 

Data that are perhaps numerous enough 
to use in determining the vulnerability of 
the juveniles as compared with the vulner- 
ability of the adults are available only for 
the 1943 hunting season. 

In 1943: 

81 

Juvenile 754 
f = — = 8.34 

Adult 6 

466 

According to these calculations, at 
Horseshoe Lake in 1943, the juveniles 
were 8.34 times as vulnerable to shooting 
as were the adults. With this figure avail- 
able, it is possible, assuming the vulner- 
ability quotient to be a true measure of 
vulnerability of the juveniles, to correct 
the age ratios obtained from bag inspec- 
tion, which, by virtue of the higher vulner- 
ability of the juveniles, is weighted in 
favor of this group as compared with the 
adult group in the total surviving popu- 
lation. 

To correct age-ratio data obtained from 
bag inspection, it is assumed that the fol- 
lowing formula is true, in which V is the 
vulnerability quotient calculated above 
from the trap and band-recovery data. 

Number of juveniles in 
tee bag 

Juveniles in 
Number of adults in bag population 

Ratio ————— = 
Adults in V 
population 

To solve for the juvenile-adult age ratio 
in the surviving population in 1943, the 
proper values from table 23 and the cal- 
culated V above are substituted in the 
formula. 
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Juveniles 15 
Ratio (1943) =— 

Adults 8.34 

Juveniles 10.53 
Ratio (1943) ——— = —— =_ 1.26 

Adults 8.34 

Then the corrected age ratio is 1.26 

juveniles to 1.0 adult. 
The ratio of juveniles to adults found 

above from corrected bag ratios for 1943 

is close to the age ratio found from trap- 

ping for 1943 (127 juveniles to 100 
adults, table 24). Over a 7-year period 
the juvenile age class comprised about 53 
per cent of the birds in the Horseshoe 

Lake flock, table 24. 
Not only is it important to know what 

percentage of the flock is composed of 
juveniles each year for a significant anal- 
ysis of productivity; it is important to 
know also the production of young in re- 
lation to the number of mature females— 
birds that are 214 or more years old when 
wintering at Horseshoe Lake. By re- 
lating productivity to only the sexually 

Table 25—Age and sex composition of the Horseshoe Lake flock, 1944-45 through 
1946-47, as shown by trap catches of unbanded and previously banded geese. 
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mature females, compensation can be 
made in statistical analyses of the flock for 
annual changes in the percentage of non- 
breeding yearlings as well as for changes 
in ratio of adult males to adult females. 

These productivity figures will be at 
variance with the impression that the aver- 
age hunter gets from the flock at Horse- 
shoe Lake. This hunter, on viewing the 
impressive concentration of geese at Horse- 
shoe Lake, thinks that the total number 
of mated pairs in the flock in the following © 
spring will equal the total population 
divided by two. Since he has heard that 
geese annually lay 5 or 6 eggs, he assumes 
that there will be an impressive increase 
for the next hunting season, and, thinking 
in terms of himself, anticipates more shoot- 
ing. When informed that the flock may 
be even smaller in numbers at its peak 
in the autumn than it was at the close of 
shooting the previous year (as actually 
happened in the autumns of 1944 and 
1945), in spite of the young added to the 
flock as a result of the breeding season, 
he may be dubious as to the competence 
of his informer. : 

The layman often fails to take into ac- 
count the fact that Canada geese do not 

SEASON Att SEASONS 

Ace AND Sex CLASSIFICATION 1944-45 1945-46 1946-47 Total P 
: Number C ae 

Number} Per |Number| Per |Number] Per |Trapped ent 
Trapped| Cent |Trapped| Cent |Trapped] Cent 

Adult males! 
21% years or more............. 212 | 19.3 118 |. 21.8 221 | 30.8 551. |, 2a 
1% years (yearlings)......... 96 8.7 75 13.9 44 6.1 215 91 
TOE Eocene ot eee : 308 | 28.0 1932 |e Soar, 265 35.9 766 | 32.5 

Adult females? 
21% years or more............. 136 | 12.4 88 | 16.3 114} 15.9 338 | 14.3 
11% years (yearlings).......... 50 4.5 64} 11.8 42 539 156 6.6 

INO} TH Dy Ore ati ee en cree napa 186 16.9 152 | 28.1 156 21.8 494 | 20.9 

Juveniles 
VIG ESi sete Ns oe Ly kee 335 30.4 90 16.6 194} 27.1 619 26.3 
Bermalestrerrs soho keene 272 24.7 106 19.6 102 14.2 480 | 20.3 
TAL ied Oe NR et 4 607 55 1 196 36.2) 296 41.3| 1,099 | 46.6 

Grand total... . 1,101 | 100 0 541-| 100.0 717 | 100.0| 2,359 | 100.0 

1 Aging techniques separating yearling males from males 
cent accurate. 

? Aging techniques separating yearling females from females 214 years old or older in fall and winter, about 99° 
per cent accurate. 

2% years old or older in fall and winter, about 85 per 
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breed until they are at least 2 or 3 years 
old, and that at least one-half of the birds 
he sees will still be sexually immature in 
the spring; that an excess of males exists 
in the birds of breeding age, table 25; 
that members of broken pairs may be slow 
to mate; that some pairs each year are not 
successful in rearing a family; and that 
natural losses as well as the Indian kill 
are taking place in the intervening months. 
The actual number of sexually mature fe- 
males upon which production in the 
coming spring is dependent may comprise 
only a small segment of the winter flock, 
in some years as low as 12 to 17 per cent, 
table 25. 
A rapid method of distinguishing year- 

lings from older geese, for use on live 
birds in the field, was not developed until 
the fall of 1944 (Hanson 1949@). Since 
the more nearly complete data from 1944— 
45 through 1945-46 were collected dur- 
ing and after hunting seasons in which 
higher rates of loss occurred among 
juveniles than among adults, the actual 
ratios of juveniles to breeding females 
existing before the shooting began would 
be somewhat higher than those indicated 
in table 24; the trap ratios in table 2+ 
differ from the indicated ratios or percent- 

4 De 
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AVERAGE FLOCK SIZE 

es 
50 70 90 Ke) 130 
NUMBER OF JUVENILES PER 100 ADULTS 

Fig. 73.—Relation of average flock size to 
productivity. Note that the average size of 
flocks in southern Wisconsin after light hunt- 
ing losses was identical with the size of 
average flocks at Horseshoe Lake prior to 
hunting. B-H were derived mainly from data 
in fig. 64 and table 24. J represents data for 
1946-47, shown in table 24 but not in fig. 64. 
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ages in table 23 only in the respect that 
the ratios in table 24+ are based on the 
entire catch (exclusive of repeats) rather 
than on newly banded birds alone. 

Theoretical vs. Actual Productivity 

Data in the literature and from the 
captive flock at Bright Land Farm indi- 
cate that each pair of Canada geese would 
produce about 5 juveniles annually if all 
eggs laid were fertile, if all hatched, and 
if the young were raised to maturity with- 
out loss. Actual annual productivity, 
however, as indicated by the average 
brood sizes found in Utah and California, 
appears to be in the neighborhood of 3 to 
+ young per nesting female or per pair. 
We have computed the ratio of juveniles 
to breeding females in the Horseshoe Lake 
flock as found from trapping. It was as- 
sumed that all females are sexually mature 
at about 2 years of age. The productivity 
of these females was computed from figures 
in table 24 to be, in 1944-45, 4.46, in 
1945-46, 2.23, and, in 1946-47, 2.60 
young per adult female. 

Flock Sizes 

Several decades ago, Phillips (1916) 
recorded his observations on the sizes of 
goose flocks in Massachusetts and _pre- 
sented evidence to show that in most 
instances these flocks were single families 
or groups of families. For flocks of less 
than 10 individuals, groups of six and 
seven individuals were most numerous; for 
flocks numbering between 10 and 30, 
groups that were multiples of five were 
most frequent. Unbroken families as large 
as 10, two adults and eight young, have 
been observed by the Miners at their ref- 
uge. 

Flock counts have been made at Horse- 
shoe Lake since 1941. Our analysis of 
these counts is limited to flocks of nine 
or less in number, because in this area a 

group of nine birds is the largest that we 
have observed to behave as a family unit. 
All individuals in this family, which were 
color-banded and of known age and sex, 
were repeatedly observed or trapped to- 
gether. 

Family-flock sizes at Horseshoe Lake 
and other areas for which we have data 
are shown in fig. 64. The frequency with 
which each family-flock size occurs is ex- 



pressed as a percentage of the total ob- 

servations. 

From these data we suggest : 

1. That the average family-flock size 

in late summer or early autumn may fur- 

nish a rough index of the age ratio within 

a large population, fig. 73; from this ratio 

the success of nesting the previous spring 

may be inferred, 4 and D in fig. 64. 

2. That the average family-flock size 

in middle or late autumn, when compared 

with similar data gathered the same year 

before the opening of the hunting season, 

is indicative of the degree to which family 

groups have been broken through shoot- 

ing. (Compare F and G in fig. 64.) 

POPULATION SURVIVAL* 

One of the objectives of the Canada 
goose research program reported in this 
paper was to determine through trapping 
and banding the annual mortality rate and 
the average longevity of Canada geese in 
the Horseshoe Lake flock in the period 
1941-1946 and to compare the annual 
mortality data derived from the banding 
at Horseshoe Lake with similar data de- 
rived from the banding of Mississippi fly- 
way geese at the Jack Miner Sanctuary 
in the period 1925-1944. 

Definition of Terms 

In the following discussion, age class 
refers to a group of geese, all of them 
hatched in a given year. A banding class 
includes all geese banded in a given season 
regardless of age at time of banding. The 
computed percentage of geese of a banding 
class alive each year in a series of succes- 
sive years following banding comprises a 
survival series. “This series may be com- 
puted from data in a band-recovery series 
(recoveries of bands from birds reported 
dead in any of several successive years 
after banding) or from data in a frap 
series (returns of banded birds to the 
traps in any of several successive years). 

*The senior author is_ responsible for this section. 
As he carried out the trapping program at Horseshoe Lake 
and the compilation of the Miner recovery data in 
Ottawa, Canada, he is fully conscious of the inade- 
quacies and bias in the data on which the following 
discussion is based. These inadequacies and bias do not 
permit the data to be treated by the customary methods. 
The methods used by-pass some of the shortcomings of 
the data, but, in the final analysis, the results presented 
only produce an approximation of the true picture. The 
reader should bear this point in mind in evaluating the 
results presented. It was deemed advisable to exploit 
the data as far as possible rather than disregard them 
altogether because of an acute awareness of their vagaries. 
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Table 26.—Hypothetical catches of Canada 
geese to illustrate difference between a trap 
series and a return series. 

Numser or BANDED 
Geese RETURNING 

NuMBER 
Season | or GEESE | From | From | From | From 

BanDED 1 2 3 j 
Year | Years | Years | Years 
Ago | Ago | Ago | Ago — 

1942-43 80 
1943-44 100 40 
1944-45 100 55 20 
1945-46 100 50 25 10 ; 
1946-47 50 25 10 ju 

Nore.—The trap series is represented by boldface — 
figures, to be read horizontally from left to right; the 
return series is represented by italic figures, to be read 
diagonally from left to right. ; 

The difference between a trap series and 
that which we are here calling a return 
series, a series used by Leopold et al. 
(1943) to compute longevity and popula-— 
tion turnover in ring-necked pheasants, is” 
shown in table 26. The per cent of an- 
nual decrease in a population is here re- 
ferred to as the annual mortality rate. 
The per cent of the population surviving 
from any 1 year to the year following 
is the survival rate. The survival index 
is the average of the survival rates for thi 
first 3 years after banding. 

Mortality 

Survival rates or mortality rates in 
waterfowl may be computed from banding 
data by using either trap returns of sur- 
vivors or band recoveries from dead birds. 
Reliability of calculations-in either case 
increases as the number of bandings in- 
creases. ; 

Mortality rates in the Horseshoe Lake 
flock were calculated from data obtained 
from both trap returns and band re 
coveries.* In juvenile-banded birds, mor- 
tality rates for the first year followi 
banding were computed from age ratios 
derived from trapping and from census 
data. 

Mortality Calculated From Tra 
Returns.— Mortality rates of the Horse- 

shoe Lake flock as obtained from trap re- 
turns were derived both from returns of 
birds banded as juveniles, and therefore 

on 

*In the computations included in tables 34-41, band 
recoveries from the breeding grounds are not included 
cause often the years of recovery are not known with cer- 
tainty. 
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Table 27—Approximate mortality of juvenile Canada geese during the first year after 
banding (year 0-1) at Horseshoe Lake, as determined by censuses and age ratios from trapping, 
1943-44 through 1946-47. 

Per Cent Per Centr : 
Estimatep | Juventtes | Catcucatrep | Yearuines | CatcuraTeD Per Cent 

YEAR Size oF In TRAP NuMBER OF IN TRAP NuMBER OF SURVIVAL OF 
Crass HorsESHOE CaTcHES JUVENILES CarTcHES YEARLINGS JUVENILES 

Lake Fiock* (SEE tn FLock (SEE in Fiock | OF PREvious 

Taste 24) TasLe 25) YEAR 

1943-44. . 53,000 56.0 29,680 
1944-45..| 40,500 55.1 22) 316 13.2 5,346 18.01 
1945-46..| 29,100 36 2 10,534 25.7 73479 33.51 
1946-47. 31,000 12.0 3,720 35 31 

Total... 62,530 16,545 

Average 16.46 

*Method of estimating flock described on page 119. Per 
same for each year. 

of a known age class, and from returns of 
birds of all ages, tables 27-33. They are 
based on the assumption that the number 
of individuals from each age class and 
banding class that return to the traps in 
any trapping season is approximately pro- 
portional to the total number alive of 
those same age and banding classes in the 
entire population. Thus, when trap re- 
turns in the same year of any two or more 
age or banding classes of geese banded in 
previous, successive years are expressed as 
percentages of each of the respective ori- 
ginal bandings, the difference between 
these percentages is a measure of annual 
mortality. Average mortality rates in 
tables 30 and 33 are weighted averages 
based on data from bandings and trap re- 
turns in all years represented. 

The method of deriving the weighted 

Table 28.—Trap returns of Canada geese 
banded as juveniles at Horseshoe Lake, 1940- 
41 through 1946-47. 

RETuRNS IN 
Numser | Desicnatep YEAR 
or Juve- FoLitow1nG 

SEASON NILES BANDING Torat 
BANDED |e | Va ye... 

1-2/2-33-44—5 5-6'6-7 

1940-41 143 
1941-42 274 1 1 
1942-43 619 8} 2 10 
1943-44 | 1,379 67). 13). 3) 83 
1944-45 607 87} 20) 7 2 116 
1945-46 196 |106) 35 8! 5 O 154 
1946-47 SORS6 6) 7h Sh 2) 123 

Total | 3,218  |308\126 34 14 3) 2| 487 

cent of error in censusing would be approximately the 

survival series is explained in footnotes 
to tables 29 and 32. The difference be- 
tween successive survival series figures is 
a measure of annual mortality. 
When the numbers of geese of different 

but successive banding classes retrapped in 
any one later year are expressed as per- 
centages of the original bandings, annual 
mortality rates, tables 30 and 33, can be 
calculated by the following formula :* 

Per cent Per cent 
returns returns 
in year 1 — in year 2 
a Per cent mortality for = 

year 1 Per cent returns in 
year | 

Because this method of computing 
mortality rates involves measuring the dif- 
ference between the rates at which samples 
of two age or banding classes banded in 
successive years return to the traps in a 
later year, it cannot be used to compute 
mortality during the year of banding. 

Age ratios secured from trapping at 
Horseshoe Lake, table 27, are perhaps 
sufficiently representative of the popula- 
tion to be useful in calculating the approxi- 
mate survival of geese in their first year 
of life. It has been noted, however, that 
geese that have been attracted to the traps 
and banded as juveniles are more apt to 
return to the traps as yearlings the follow- 
ing year than are the geese banded as 
adults or yearlings. ‘This tendency often 

* Year | in formula represents any banding year except 
year of banding (as 2-3 in table 29); 2 represents year 2 
the next successive year (as 3-4 in table 29); returns for 
the same trapping season are used in pu abe calculations, 
as 3.23 and 2.55 for 1944-45, table 29. 
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results in catches that are composed of 
disproportionately large numbers of band- 
ed yearlings in relation to the actual num- 
bers of this age class in the untrapped por- 
tion of the population, with the result that 
calculated mortalities for yearlings, al- 
though seemingly very high, may be below 
the rates that actually occur in that age 
group in the unbanded segment of the 
population. 

In table 28 the actual number of trap 
returns from geese banded as juveniles at 
Horseshoe Lake is given, and in table 29 
these numbers have been converted into 
percentages of the original bandings. For 
example, 67 geese banded as juveniles in 
the trapping season of 1942-43 and 13 
geese banded as juveniles in the season 
of 1941-42 were trapped in the winter of 
1943-44, table 28. Expressed as percent- 
ages these returns were 10.82 and 4.74 
per cent of the original bandings (619 
anc 274, respectively), table 29. 

The survival series figures in tables 29 

Table 29.—Trap returns of Canada geese banded as juveniles at Horseshoe Lake, ex- 
pressed as percentages of original bandings, 1940-41 through 1946-47. 
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and 32 were derived from the weighted 
average per cent returns of geese of con- 
secutive year classes, beginning with year 
1-2 (first trapping season after year of 
banding). ‘Tables 28, 29, and 30 include 
only juvenile-banded geese; tables 31, 32, 
and 33 include both juvenile-banded and 
adult-banded birds. 
A more nearly accurate picture of sur- 

vival in age classes than that given by table 
29 begins with the 26.46 year-of-banding 
survival figure, table 27. Survival in 
subsequent years was derived from ft 
weighted average per cent returns in tab 
29 through the formula explained in foot 
note 4 of that table; the survival series 
figure for the year previous to year 1-2 
is assumed to be 26.46. For example, 
9.57 :4.17::26.46:x; x is 11.53, the sur- 
vival series figure for the year 1-2. The 
entire survival series is 26.46, 11.53, 3.90, 
3.73, 1.99, 3.87, fig. 74. The weighted 
average survival rates, as calculated from 
this survival series by the method suggested 

SEASON 

Per Cent or Geese RETURNING 
In DeEsIGNATED YEAR FoLLowi1ne BANDING 

Weighted average per cent returns! 
Weighted survival series, no. 12............... 
Weighted average survival rates, no. 13 
Weighted survival series, no. 24............... 
Weighted average survival rates, no. 25 
Survival index, 42.925 

1-2 2-3 Saat 4-5 5-6 6-7 

0.70 
2.92] 1.40 

10.82 | 4.74] 2.10 
6.31 | 3.23 | 2.55} 1,40 

17.46 | 2.54] 1.29} 1.82] 0.00 
19°90.) 92235) WEG.) led Sis) eg) 1 

9.57.) Asl7 |) V4 | Soa Ona 1 
51.40 | 22.40 | 7.57] 7.25 | 3.87 7: 
51.40 | 43.58 | 33.79 | 95.77 | 53.38 | 194. 
43.57 | 14.73 | 14.10 | 7.52 | 14.62 = 
43.57 | 33.81 | 95.72 | 53.33 |194.41 — 

1 Total of weighted average per cent returns, 18.62. 

are of the weighted average per cent returns for all 
derived by finding what per cent 1.35 is of 18.62. 
sufficient data. 

Figures in this category were derived from table 28. 
number of trap returns for each year is expressed as a percentage of the total number of bandings they represent. 
example, 308 (returns for year 1-2) equals 9.57 per cent of 3,218 (bandings, 1940-41 through 1945-46); 126 (re= 
turns for year 2-3) equals 4.17 per cent of 3,022 (bandings, 1940-41 through 1944-45). p 

* Figures in this category were derived by finding what per cent the weighted average per cent returns for each 
years involved (18.62). 

The indicated increase for year 6-7 obviously is based upon in- 

The total 
For 

Example: for year 4-5, the figure 7.25 w. 

®The figure in this category for year 1-2 was derived as explained for the figure directly above it. Figures for 
subsequent years were derived by finding the per cent of survival from year to year, as indicated by the weighted surviv: 
series no. 1. Examples: 22.40 is 43.58 per cent of 51.40; 7.57 is 33.79 per cent of 22.40. J 

* Figures in this series were derived by the following formula, in which a, 6, and c are any consecutive years: weight 
average returns in year b: weighted average returns in year c:: survival series no. 2 figure for year a: survival sei 

Example: 1.41:1.35::14.73:x; x=14.10. The survival series no. 2 figure for the year no. 2 figure for year b (x). 
previous to year 1-2 is assumed to be 100. 

5 The figure in this category for year 1-2 
subsequent years were derived by finding the 
series no. 2, 

© Average of weighted average survival rates no. 

2 was derived as explained for the figure directly above it. 
f y per cent of survival i 
Examples: 14.73 is 33.81 per cent of 43.57; 14.10 is 95.72 per cent of 14.73. 

1 for the first 3 years. 

Figures fi 
from year to year, as indicated by weighted survi 
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Table 30.—Annual mortality rates (per cent) 
of juveniles in the Canada goose flock at 
Horseshoe Lake, 1940-41 through 1946-47. 
(See formula, page 173, and data in table 29, 

Hanson & SmitH: CAaNnapa GEESE 175 

Table 31.—Total catches and trap returns of 
banded Canada geese of all ages at Horseshoe 
Lake, 1940-41 through 1946-47. 

top). Numper | Geese RETURNING 
Caucur In DESIGNATED 

Morratity Rate in DeEsiGNaTEeD S=ASON nD Year Fo.towinc Toran 
s Year Fottowinc BANDING | Bandep BANDING 
EASON or ALL 

1-2 75S) 344 45 Aces _ |1-2|2-3/3-4/4-5|5-6/6-7 

1940-41 | — 1940-41 315 |— 
1941-42} — 1941-42 402 6 6 
1942-43; — 52 1942-43 1,036 | 14 4 18 
1943-44 2 56 56 1943-44 2,329 | 99) 20) 14 133 
1944-45 | 66 49 21 45 1944-45 853 |194) 37] 10) 7 248 
1945-46 | 65 85 49 —41? 100 1945-46 310 131] 84) 11) 5) O 231 
1946-47 | — 54 87 3 3 1946-47 — 65) 72} 55; 12) 7 4) 215 
Weight- Total 5,245 |509|217| 90| 24, 7| 4 851 
ed aver- 
age mor- 

tality? | 74 56 66 4 47 

1Figures in this column calculated from figures in 
column 7, table 27 

2 Increase in population indicated; inadequate data. 
3 Figures derived by subtracting from 100 each of weighted 

average survival rates mentioned in text, page 175 

in footnote 5 of table 29, are 26.46, 43.58, 
33.82, 95.64, 53.35, and 194.47. The 

survival index, not entirely comparable to 
survival indices in tables 29 and 32, is 
34.62. 

The weighted average mortality rate 
for each year of life following banding can 
be derived from the weighted survival 
series after computing the per cent of 

Table 32——Trap returns of banded Canada geese of all ages at Horseshoe Lake, ex- 

pressed as percentages of original bandings, 1940-41 through 1946-47. 

SEASON 

Per Cent or Geese RETURNING IN DESIGNATED 
YeAR Fo_towinGc BANDING 

1-2 2-3 3-4 45 5-6 6-7 

(Le aR = 
Eee hs falco Rrciearelo wie cee epee Akane 1.90 
(ide uc SS SS el a 3.48 1.27 
Nhe seo ae cits Weis cole dé alle Bs 9.55 | 4.97 | 4.44 
aD, . 21 Oe eRe Beane ee 8/386) RSEsT I 22249 2222 
ET Ie cl «ieee salah aie waiee alae 15.36 3.61 1.06 1.24 0.00 
CEs eas ca ce nein ghee ae cide 20.97 8.44 2.36 1.16 1.68 27 

Weighted average per cent returns!............ 9.70} 4.39] 2.20 1.37 | 0.98 Re 27 
Weighted survival series, no. 1?............... 48.72 | 22.05 | 11.05 | 6.88} 4.92 6.38 
Weighted average survival rates, no. 13........ 48.72 | 45.26 | 50.11 | 62.26 | 71.51 129.67 
Weighted survival series, no. 24............... 45.26 | 22.68 | 14.12 | 10.10 } 13.09 - 
Weighted average survival rates, no. 25........ 45.26 | 50.11 | 62.26 | 71.53 {129.60 — 
Survival index, 48.036 

2Total of weighted average per cent returns, 19.91. Figures in this category were derived from table 31. The total 
_ number of trap returns for each year is expressed as a percentage of the total number of bandings they represent. For 
example, 509 (returns for year 1-2) equals 9.70 per cent of 5,245 (bandings, 1940-41 through 1945-46); 217 (returns 
for year 2-3) equals 4.39 per cent of 4,939 (bandings, 1940-41 through 1944-45). 

2 Figures in this category were derived by finding what per cent the weighted average per cent returns for each year 
are of the weighted average per cent returns for all years involved (19.91). t u 

Indicated increase for year 6-7 is based upon insufficient data. was derived by finding what per cent 2.20 is of 19.91. 
e figure in this category for year 1-2 was derived as explained for the figure directly above it. 

Example: for year 3-4, the figure 11.05 

Figures for 
Subsequent years were derived by finding the per cent of survival from year to year, as indicated by the weighted 
survival series no. 1. Example: 22.05 is 45.26 per cent of 48.72; 11.05 is 50.11 per cent of 22.05. 

“Figures in this series were derived by the following formula, in which a, b, and ¢ are any consecutive years: 
Weighted average returns in year b: weighted average returns in year c:: survival series no. 2 figure for year a: survival 
Series no. 2 
Previous to year 1-2 is assumed to be 100. 

¢ figure in this category for year 1-2 was derived as explained for the figure directly above it. 

figure for year b (x). Example: 1.37:0.98::14.12:x; x=10.10. The survival series no. 2 figure for the year 

Figures for 
subsequent years were derived by finding the per cent of survival from year to year, as indicated by weighted survival 
Series no. 2. Examples: 22.68 is 50.11 per cent of 45.26; 14.12 is 62.26 per cent of 22.68. 

* Average of weighted average survival rates for the first 3 years. 
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YEAR AFTER BANDING 
Fig. 74—Survival of two groups of Canada geese, one banded in first year of life and one 

banded in first or later year of life. 
are from table 32, survival series 1. 

geese remaining alive in each successive 
year. The survival rates cited above in- 
dicate that an average of 74 per cent of 
the original bandings disappeared by the 
end of the year of banding, 56 per cent of 
the survivors were lost during the second 
year after banding, 66 per cent the third 
year, + per cent the fourth year, and 47 
per cent the fifth year, table 30. 

Data on returns from banded geese of 
all ages, that is, the combined returns of 
birds banded as juveniles, yearlings, and 
geese of unknown age, have been treated 
in the manner described above, tables 31, 
32, and 33. The survival series obtained, 
49-22-11-7-5, table 32 and fig. 74, is 
believed to represent the approximate rate 
at which the average banding class in the 

Curve I figures are from page 174; Curve II figures 

Horseshoe Lake flock disappeared during 
the first 5 years of life following banding 
in the trapping seasons 1940-41 through 
1946-47. The disproportionate loss of 
juveniles that usually occurs, in large part 
from shooting, does not weight this por- 
tion of the survival series, since the series 
is based on the total per cent of the geese — 
returning to the traps 1 or more years 
after banding. The weighted average per 
cent return, 9.70, table 32, of geese the 
first year after the year of banding neces- — 
sarily represents birds that are at least 112_ 
years of age. 4 

The calculation methods discussed above 
leave much to be desired, particularly 
those involving mortality rates of the 
juveniles during the first year of life afte 
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Table 33—Annual mortality rates (per 
cent) in the Canada goose flock wintering at 

Horseshoe Lake, 1940-41 through 1946-47. (See 

formula, page 173, and data in table 32, top.) 

Morrtauity Rate IN 
DesIGNATED YEAR 

SEASON FoLtowinc BANDING 

1-2 | 2-3 | 3-4 | 4-5 | 5-6 

1940-41......... — 
1941-42......... — 
i: 3 63 
1943-44......... 48) 11 
1944-45........ Sz SOP S11 
1945-46......... 76| 71)—17| 100 
1946-47......... 60} 72) 51)—45 24 

Weighted aver- 
age mortality” 55| 50) 38) 28|\—30 

1 Increase, instead of decrease, indicated because of dis- 
proportionate return to traps of banding class. 

2 Derived from table 32 by subtracting each survival 
rate no. 2 figure from 100. 

3 Figure based on insufficient data. 
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banding as derived from census data and 
trap-age ratios. However, we know, be- 
cause of the heavy kills made at Horse- 
shoe Lake and the high differential vulner- 
ability of juveniles, that the juvenile com- 
ponent of the population suffered tremen- 
dous annual hunting losses during the 
period of field work. 

The computed average mortality rate 
of 74 per cent during the first year follow- 
ing banding, table 30, is probably not far 
from the average mortality rate that 
actually occurred. 

The fate of each banding class could 
not be traced through successive years 
because it was obviously impossible to trap 
all the banded survivors, and it was 
equally impossible to correct for the 
number of banded survivors that could 
not be retrapped, since the banded popula- 
tion was never well intermixed in the 

Table 34—Number of band recoveries from Canada geese banded at Kingsville, Ontario, 
and recovered in the states of Michigan, Wisconsin, Ohio, Indiana, Illinois, Iowa, Kentucky, 
Tennessee, Missouri, Arkansas, Mississippi, and Louisiana. (Autumn bandings only.) 

Year BANDED 
Recoveries In DestcnateD YEAR FoLttow1nG BANDING 

0-1 1-2 2-3 3-4 45 5-6 6-7] 7-8 8-9 9-1010-1111-1212-13 

- Do Aes (9) 6 10 6 3 4 0 0 3 0 0 0 0 
LG ae (12) 11 5 3 3 0 0 0 0 0 0 0 0 
REMMI eS 6s Si. «<> G2) 3 f 3 0 0 0 ] 0 0 0 0 0 
|e (Dw 23 8 0 7 2) 0 0 3 0 1 1 0 
Petes Sse CA ars 1 4 1 0 0 1 0 0 0 0 0 

Oat ni (20) 4 8 7 9 3 1 0 0 0 2 0 0 

Ge ee (ays 35. 26 12 3 1 1 Z 3 2 0 1 0 

OI CDi Sin 0 1 3 1 1 2 2 0 0 1 0 

MSMR Solos = «2. (25) 24 3 2 $ 3 6 1 0 0 0 0 0 
Sede (18) 6 1 4 2 6 3 0 1 1 0 0 

Petre aioe Ber acee + = (a0) 1 2 1 0 2 1 0 0 0 0 
Me fe; = = + (C)tr10 7 6 8 2 1 1 2 0 
Mean... CeO) wel oF: 2M 5 7 6 8 0 
Sa (Ge2\p- 3739 9 2 2 9 0 3 
MEMS as os oso AN weeks lat 3} 9 4 0 

2a (32) 11 4 2 a 1 

LL ey el G2) eae r 12 9 6 
ie 4) a 6 0 
7) Spee (LO saz 7 
i So GO) 15 

Notes on Tape 34 
Numerals indicating recoveries made during the year of banding are enclosed in parentheses. 
Solid horizontal lines divide this table into four 5-year periods, treated in several tables following. 
Recoveries for the years above the broken horizontal line are considered complete; they are treated in table 35 

and expressed graphically in fig. 75. 
Figures to the left of the single vertical rule are treated in table 36 and expressed graphically in fig. 76. 
Figures to the left of the double vertical rule are treated in table 40 and expressed graphically in fig. 79. ‘ 
Italicized figures and those above to the next solid horizontal line are treated in table 37, and the resultant survival 

Series is shown graphically in fig. 77. 
_ Boldface figures and 

Series is shown graphically in fig. 78. 
those above to the next solid horizontal line are treated in table 39, and the resultant survival 
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Table 35.—Recoveries in the Mississippi River valley of bands from Canada gee 

banded at Kingsville, Ontario, in the autumn, 1925-1932. The recoveries are for 12 yes 

including the year of banding." 

Recoveries IN DesIGNATED YEAR FOLLOWING BANDING 
1925-1932 ae 
BANDINGS % 

02 | 0-1 | 1-2 | 2-3 | 3-4 | 4-5 | 5-6 | 6-7 | 7-8 | 8-9 | 9-10 10-1111 

0 } 79)| 126°) 722 | S64 29 see 3 6s val 2 Bands recovered. .... 
Bands not recovered .| 381 | 302 | 176 | 104} 68] 39] 28] 25 19 8 6 

Survival series’. ..... 100 79 | 46 27 18 10 Hh th 5 Di 2 

Survival ratet.......]..--- 79 | 58) | 59) 65° )> S71 72 BONN GE Gea on rapes 

1Data in this table were derived from table 34; included are the sums of figures in table 34 for the period 192 
1932 in the several columns representing year of banding and years 1-2 through 11-12 following banding. ‘ 

2 Time of banding. The 381 in the column below represents the total of the number of bands recovered in 
12 years included in the table. No correction made for differences in times of banding in year 0-l. : ee 

2 Survival series figures are derived by finding the total number of bands recovered and then calculating what 
percentage the number of bands not recovered in each year is of the total number of recoveries; for example, for year 
1-2, the number 176 is divided by 381 to give 46. é : 

“Survival rate figures are derived by calculating what percentage the number of bands not recovered in each year is 
of the number of bands not recovered in the preceding year; for example, for year 2-3, the number 104 is divided by 176 
to give 59. “ =: 

Table 37.—Recoveries in the Mississipy 
River valley of bands from Canada geese 
banded at Kingsville, Ontario, by 5-ye 
periods, 1925-1944. The recoveries are 
the year of banding and parts of the 4 yea 
following.” 

flock as a whole. The reasons that the 
banded component was not well inter- 
mixed were (1) the tendency of many 
banded individuals to use the same sector 
of the refuge during the season of band- 

qanhnae@a_a—e—————SSSSSSSSS) 

Table 36—Recoveries in the Mississippi RECOVERIES IN [3 

River valley of bands from Canada geese Le YEAR 
banded at Kingsville, Ontario, by three 5-year OLLOWING SEE 

periods, 1925-1939. The recoveries are for 6 1925-1929 0? | 0-1} 1-2 
years and include the year of banding.1 BanpDIncs 

Bands recovered. . 0} 37) 43 
ands not 

ihe ota am recovered...... 111} 74) 31 
iRavisoncies ISygonaye Survival series?....| 100} 67] 28 

1925-1929 0?|0-1}1-2|2-3}3-4/4-5|5-6 1930-1934 
BANDINGS BaANnDINGS 
Bands recovered. .... 0| 37| 56} 28) 16] 14 6 Bands recovered. . 0} 85) 94 
Bands not recovered. |157|120} 64| 36] 20} 6) 0 Bands not 
Survival series?...... 100) 76} 41] 23} 13) 4) O recovered...... 251) 166} 72) 
Survival ratet....... —| 76] 53} 56) 56) 30 Survival series*....] 100} 66) 29 

1930-1934 1935-1939 
BANDINGS BANDINGS 
Bands recovered..... 0} 85}100} 48) 26] 20) 14 Bands recovered. . 0} 20) 41 
Bands not recovered .|293/208|108} 60} 34 14, 0 Bands not 
Survival series’. .... 100) 71} 37} 20) 12). 5} Oo recovered... 111} 91) 50 
Survival rate*........]|—] 71] 52) 56} 57] 41 Survival series?...} 100) 82) 45 

1935-1939 1940-1944 
BanDINGS BANDINGS 
Bands recovered..... 0| 20) 76} 63) 33) 24) 24 Bands recovered. . O| 54) 43 
Bands not recovered . |240/220|144| 81) 48} 24 0 Bands not 
Survival series... ... 100} 92} 60} 34} 20} 10} O recovered...:.. 133} 79} 36) 14 
Survival rate’....... —| 92} 65] 56] 59} 50 Survival series?....| 100} 59) 27) 11 

1Data in this table were derived from table 34; in- 
cluded are figures obtained by adding each column of 
figures in each of four 5-year periods from top down- 
ward through the italicized figures. For instance, for year 
aa me the first 5-year period, the figures 6 and 3 are 
added. 1 

1 Data in this table were derived from table 34; in- 
cluded are the sums of figures in table 34 for three 
5-year periods, 1925-1939, in the several columns rep- 
resenting year of banding and years 1—2 through 5—6 
following banding. 

2 See footnote 2, table 35. 
* See footnote 3, table 35. 
4 See footnote 4, table 35. 

2 See footnote 2, table 35. 
3 See footnote 3, table 35. 
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ing, as well as during subsequent banding 
seasons, and (2) the tendency of some in- 
dividuals to establish a trap habit that 
persisted in later years. 

For several reasons it seemed desirable 
to make an “across the board” treatment 
of the trap data, that is, an analysis of 
mortality from annual random samplings 
of the retrapped banded survivors. Tables 
28-33, referring to trap returns, should 
be read horizontally; they should not be 
read diagonally, as they would be if a 
single banding class were followed through 
the years. 
A few geese banded at Horseshoe Lake 

winter in parts of the Mississippi flyway 
other than at this lake, and while some 
disperse to other flyways, table 4, there 
is no evidence that this dispersal to a dif- 
ferent wintering range is greater during 
any particular year than in others, a factor 
that might otherwise seriously influence 
the validity of our survival series. 

Mortality Calculated From Band 
Recoveries.—The survival rate meas- 
ured by the use of band recoveries is 
based on the assumption that the unbanded 
segment of a population disappears at 
approximately the same rate as the banded 
segment and that year-to-year differences 
in the numbers of banded birds reported 
dead in successive years is indicative of 
the annual mortality of the entire popula- 
tion. However, unless all banding is 

Table 38.—Recoveries in the Mississippi 
River valley of bands from Canada geese 
of all age classes banded at Horseshoe Lake, 
1940-41 through 1944-45. 

RECOVERIES IN 
DesIGNATED YEAR 

ees FoLLowinc BanpDING 

0-14) 1-2 | 2-3 | 3-4| 4-5 | 5-6 

1940-41... 2.2... Seater S peti eel es] 
Oe —_ 10} 10 7 1 
1942-43.......... = 40} 17] 10 
2 _ 39} 36 
1944-45.......... -- 15 

Bands recovered. .| — | 119} 70} 28] 4] 2 
Bands not 

recovered....... 223) 104) 34 6 2 0 
Survival series?....| 100} 47} 15) 3) 1 0 

*Year of banding; recoveries in this year not in- 
cluded in calculations in table. 

45 footnote oe series calculated as described in 
3, table 3 
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Table 39.—Recoveries in the Mississippi 
River valley of bands from Canada geese 
banded at Kingsville, Ontario, in four 5-year 
periods, 1925-1944. The recoveries are for 

parts of the first 5 years following the year 
of banding.’ 

RECOVERIES IN 
DesIGNaTeD YEAR 

FoLttowinc Banpinc 

1925-1929 O-1?/ 1-2 | 2-3 | 3-4] 4-5 | 5-6 
BANDINGS =a El 

Bands recovered.| — | 56 |27 |12 6 4 
Bands not 

recovered. .... 105| 49 /|22 /10 4 10 
Survival series’. .| 100} 46.7/21.0| 9.5] 3.8] 0 

1930-1934 
BANDINGS 

Bands recovered.| — |100 |47 |20 |12 3 
Bands not 

recovered......| 182) 82 {35 |15 bert it) 
Survival series?...| 100} 45.0]19.2) 8.2) 1.6] 0 

1935-1939 
BANDINGS 
Bands recovered.| — | 76 |52 [28 8 2 
Bands not 

recovered..... 166) 90 |38 |10 YH C0) 
Survival series’. .| 100} 54.2/22.9] 6.0} 1.2) 0 

1940-1944 
BANDINGS 
Bands recovered.| — | 58 |29 /11 |9 | 1 
Bands not 

recovered.... | 108} 50 /21 {10 1 0 
Survival series*. .| 100) 46.3/19.4] 9.3) 0.9) 0 

1Data in this table were derived from table 34; in- 
cluded are figures obtained by adding each column 
of figures in each of four 5-year periods from top down- 
ward through the boldface figures. For instance, for 
year 3-4 in the first 5-year period, the figures 6, 3, and 
3 are added. 
?Year of banding. Recoveries in this year not in- 

cluded in calculations in table. 
* Survival series calculated as described in footnote 3, 

table 35. 

completed before the opening of the hunt- 
ing season, the first-year recoveries will be 
too few and the entire survival series too 
high. This criticism is valid for the sur- 
vival series in tables 36 and 37, in which 
first-year recoveries are included in the 
computations to make relative comparisons 
of survival rates. 

In the computation of a survival series 
from band recoveries, the recoveries may 
be treated in either of two primarily dif- 
ferent ways: (1) the recoveries for each 
year may be expressed as a percentage of 
the number of geese banded; or (2) the 
recoveries may be totaled to give the hypo- 
thetical original number of banded birds 
alive at the start of the first year following 
banding, and then the number of re- 
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coveries reported during each succeeding 

year after banding is subtracted from the 
number of banded geese unrecovered and 
presumably alive the preceding year; then 
the number of geese unrecovered and as- 
sumed to be alive in each year is ex- 
pressed as a per cent of the total recoveries, 
table 35. The second method must be 
used for recovery data from bandings at 
Kingsville, Ontario, because the size of 
the original banding is not known with 
certainty and because an unknown portion 
of the bandings listed in table 2 were 
Mississippi Valley geese; presumably the 

PER CENT ALIVE 
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remainder represented the Southeast popu- — 
lation. 

For the purpose of comparing mortality 
in another segment of the Mississippi 
Valley population since 1925 with mortal- 
ity in the Horseshoe Lake flock, recoveries 
of geese banded at the Jack Miner Bird 
Sanctuary in the autumn were used, table 
34. Although band recoveries from geese 
of unknown age at the time of banding 
do not give a precise picture of population 
mortality in Canada geese because of the 
differentially high kill of the juveniles by _ 
hunters, they suffice as a basis for a com- — 

—— YEAR OF BANDING INCLUDED 

80 4 Tessas YEAR OF BANDING EXCLUDED 

O | 2 See S26 net 8 9 10 (a 

YEAR AFTER BANDING 
Fig. 75.—Average survival of Mississippi Valley Canada geese, as measured by band re- 

coveries from geese banded at the Jack Miner Bird Sanctuary, Kingsville, Ontario, in the 
autumn, 1925-1932. Curve I includes band recoveries made during the year of banding; 
curve II excludes recoveries made during the year of banding. Curve I (data from table 35) 
starts with an expression (100 per cent) of the total number of recovered bands; curve II (data 
from table 41) starts with an expression (100 per cent) of the total number of recovered 
bands that were on geese alive at the beginning of the year following banding. 
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100 
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1925-29 

1930-34 

i -——— |S a5 —59 
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0 | 2 3 4 5 6 7 

YEAR AFTER BANDING 
Fig. 76.—Average survival of Mississippi Valley Canada geese, as measured by band re- 

coveries from geese banded at the Jack Miner Bird Sanctuary, in the autumn, 1925-1939. That 

part of each curve representing the year of banding shows a higher rate of survival than 
actually occurred, as in the data (from table 36), which represent the number of bands re- 

covered and not the number of bands applied; no correction was made for the varying lengths 
of exposure to guns experienced by geese banded at various times in the season of banding. 

parison of mortality rates in different 
years. As no individuals from the Miner 
autumn bandings have been reported shot 
in the Mississippi River valley later than 
12 years after banding, recoveries of geese 
banded in 1925-1932 may be considered 
nearly 100 per cent complete by 1944. 
These data, summarized in table 35 and 
presented graphically in fig. 75, curve I, 
show that maximum survival in Canada 
geese in the Mississippi River valley under 
moderate hunting pressure is about 12 
years. 

Since about 93 per cent of the bands in 
the 12-year series were recovered by the 

end of the sixth or seventh years after 
banding, table 35, no great error would 
result from basing an analysis of mortal- 
ity from 1925 through 1939 on the num- 
ber of banded geese reported dead by the 
end of the sixth or seventh years. Re- 
coveries of birds banded in those years 
are grouped by three 5-year periods. These 
5-year data groups are set off by horizontal 
lines in table 34. In table 36, they have 
been summarized. ‘The survival curves 
based on these data are shown graphically 
in fig. 76. 

In order to compare the survival of 
geese banded at the Miner Sanctuary in 
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1940-1944 with the survival achieved by 

geese banded by the Miners in previous 

years, it was necessary to use an incomplete 
band-recovery series, derived from table 
34, as explained in a footnote to table 37. 
The groupings for this analysis are sum- 
marized in table 37 and the computed 
survival curves are shown in fig. 77. 

First-year survival data obtained from 

recoveries of geese banded at the Miner 

Sanctuary in the autumn are not an ac- 

curate representation of average first-year 
survival for Mississippi flyway geese as a 
whole. Whereas most bandings of water- 
fowl yield the greatest number of re- 
coveries during the year of banding, the 
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largest number of recoveries from Miner 
bandings have been received in most in- 
stances the year following the year of 
banding, table 34. One reason for this 
situation may be that the geese that are 
trapped and banded represent those that 
remain at the sanctuary the longest; this 
explanation is supported by migration data. 
Late south-bound migrants tend to remain 
longer in the more northerly sectors of the 
autumn and winter range than do the 
early migrants. Furthermore, most of the 
geese banded at the Miner Sanctuary in 
the autumn are trapped in November and 
December, when the hunting season in 
the northern and central zones of the 
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Fig. 77.—Comparative survival of Mississippi Valley Canada geese in four 5-year periods. 
Curves are based on band recoveries from geese banded at the Miner Sanctuary in the autumn 
(data from table 37, which include recoveries in year of banding). Curves start with an ex- 
pression (100 per cent) of total number of bands recovered, not total number placed on geese. 
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Fig. 78.—Comparative survival in three 5-year periods of Mississippi Valley Canada geese 

that were at least 114 years old (the year after being banded). 
from table 39, bandings at Kingsville, Ontario. 

All curves start with an expression (100 per cent) of the total bandings at Horseshoe Lake. 

4 5 6 7 

Curves I-IV are based on data 

Curve V is based on data from table 38, 

number of recovered bands that were on geese alive at the beginning of the year following 
banding. 

Mississippi flyway is at least half over. 
Nevertheless, these data demonstrate some- 
thing of the magnitude of the relative dif- 
ferences of survival of the various quin- 
quennial groupings, either graphically or 
expressed as survival indices. 

Because the Canada goose population 
wintering at Horseshoe Lake constitutes 
a somewhat different representation of 
the Mississippi Valley population than do 
the geese banded in the autumn at the 
Miner Sanctuary (demonstrated by the 
fact that geese banded at Horseshoe Lake 
are shot farther north on the breeding 

range than are geese banded at Kingsville, 
Ontario, fig. 7), it is of interest to com- 
pare the band-recovery data from these 
two banding stations through the season 
5-6 after banding, the last season for 
which data are available for both stations. 
When this comparison of mortality 

rates is made, it is desirable to omit re- 
coveries made during the season of band- 
ing, since the time of banding, the loca- 
tion of the banding station, and the cir- 
cumstances immediately following band- 
ing are not comparable. The recovery 
data from the Horseshoe Lake flock are 
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given in table 38 and the recovery data 
from the Miner bandings for a comparable 
number of years are summarized in table 
39. The survival series derived from 
tables 38 and 39 are presented graphically 
in fig. 78. 

Inspection of the curves in fig. 78 reveals 
that the differences between curves I and 
IV are not so great as between comparable 
curves shown in fig. 77. The probable ex- 
planation is that all recoveries shown 
graphically in fig. 78 represent geese at 
least 114 years old, whereas the survival 
series that includes recoveries during the 
season of banding are in part from juvenile 

geese. Since the latter age class is far 
more vulnerable to shooting than older — 
geese, recoveries from a banded popula- — 
tion that includes juveniles would natural- 
ly reflect more sensitively the severity of — 
hunting losses in various seasons. For 
this reason curve V in fig. 78, which is 
based on data presented in table 38, does 
not adequately reflect the tremendous and 
disproportionate kill of juveniles in the 
vicinity of Horseshoe Lake from 1943 
through 1945. 

In table 40, recoveries of bandings, 
1925-1939, complete through season 6—7 
after banding, but omitting recoveries the 
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Fig. 79.—Comparative survival (in four 5-year periods) of Canada geese that were at least 
114 years old (the year after being banded). Curves are based on recovery data from table 
40, bandings at Kingsville, Ontario. All curves start with an expression (100 per cent) of the 
total number of recovered bands that were on geese alive at the beginning of the year 
following banding. 
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Table 40—Recoveries in the Mississippi 
River valley of bands from Canada {geese 
banded at Kingsville, Ontario, in three 5-year 
periods, 1925-1939. The recoveries are for 
the first 6 years following the year of band- 

ing.’ 

RECOVERIES IN DESIGNATED 
YeAR Fottowinc BanpDING 

0-17} 1-2 | 2-3 | 3-4| 4-5 | 5-6 |6~7 1925-1929 
BANDINGs 
Bands re- 
covered....|— | 56 /|28 |16 |14 

Bands not 
recovered.../120 | 64 |36 |20 6 

Survival 
series®...... 100 | 53.3/30.0}10.0} 5.0 

Survival rate!) — | 53.3/56.3|33.3)/50.0 
Survival in- 

dex, 47.6°. . 

[= = WX fo} 

o 

1930-1934 
BANDINGS 
Bands re- 

covered....| — {100 |48 |26 |20 |14 {12 
Bands not 

recovered.. .|220 [120 |72 |46 |26 {12 
Survival 

series®..... .|100 
Survival 

UN - nn Dp 2 S Dp Go ne) nn a n cS a N 

Survival in- 
dex, 59.55 

1935-1939 
BANDINGS 
Bands re- 

covered....| — | 76 
Bands not 

recovered.. | 228|152 |89 |56 |32 8 
Survival 

series’...... 100 | 66.7|39.0/24.6/14.0} 3,5 

66. 7/58. 6|62.9}57.1/25.0 

63ie SS 124,249 158 

Survival 
(ee USER SS) 

Survival 
index, 62.7° 

1 Data in this table were derived from table 34; in- 
cluded are totals obtained by adding the figures in each 
column of three 5-year periods, 1925-1939, years 1-2 
through 6-7. 

2Year of banding. Recoveries in this year not in- 
cluded in calculations in table. 

* Survival series calculated as described in footnote 3, 
table 35. 

‘Survival rate calculated 
table 35. 

® Average of first 3 years of survival rate. 

as described in footnote 4, 

year of banding, are treated by 5-year 
groups. These data are shown graphically 
in fig. 79. Survival indices from these 
recovery data can be regarded as a fair 
approximation of average survival during 
at least the first 3 years of adult life after 
banding. However, the most nearly ac- 
curate survival index for 3 years of adult 
life (actually from at least 114 to at least 
414 years of age) after banding, 60.7 per 
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cent, is obtained from the complete re- 
covery series, table +1 and fig. 75, curve 
II. A survival index for years of this 
study, an index calculated from trap re- 
turns rather than band recoveries and 
for the Horseshoe Lake flock, +8.03, is ob- 
tained from the data given in table 32. 
For purposes of comparison, survival in- 
dices obtained from the data discussed 
above are summarized in table 42. The 
converse of a survival index is a mortality 
index, that is, the average of mortality 
rates for 3 consecutive years. Mortality 
indices also are given in table 42. 

Mortality data are available for only a 
few other game species. Leopold e¢ al. 
(1943) have shown that in an unshot 
pheasant population a year class is re- 
duced to zero in 5 years, and that the 
average annual mortality of a year class 
is about 70 per cent, a mortality rate 
that compares closely with that found for 
the Hungarian partridge and for the Cali- 
fornia quail by Emlen (1940). In con- 
trast to these rates, annual mortality in 
many passerine birds appears to be _ be- 
tween 50 and 55 per cent (Farner 1945). 

Leopold et al. (1943) have stated that 
after a pheasant reaches its first winter its 
chance of survival apparently does not im- 
prove with age; that is, the survival rate 
is constant. The data presented by Buss 
(1946) do not agree with this conclusion. 
Because geese are longer lived than pheas- 
ants and acquire wariness and habits of 
survival value with age, it seems reason- 
able to assume that greater experience and 
learning with increased age in Canada 
geese would improve the individual’s 
chance of survival. Band recoveries, as 
well as observations of living birds, have 
already shown that, insofar as shooting 
is concerned, juveniles have a greater mor- 
tality rate than adults. To discover 
whether mortality rates of Canada geese 
undergo change with increasing age after 
the first year of life, recoveries in table +1 
have been plotted logarithmically, fig. 80. 
Losses prior to 114 years of age are indi- 
cated in fig. 80 by a dotted line. ‘The 
curve is “completed” only in order to ob- 
tain visual appreciation as to what its 
approximate shape might be if it were 
based on adequate and complete data for 
the entire life span. The curve suggests 
some improvement of survival with in- 
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e[ef0 Rips een wR FROM HORSESHOE LAKE DATA 
‘ 

600 sy —— FROM KINGSVILLE, ONTARIO, DATA 

NUMBER ALIVE 

0 I 2 3 4 5 6 7 8 9 10 i 12 

APPROXIMATE YEAR AFTER HATCHING } 
Fig. 80.—Approximate survival curve (semilogarithmic) for the Canada goose population of 

the Mississippi flyway, as indicated by age ratios and censuses of geese at Horseshoe Lake, 1940— 
1947, and by band recoveries from geese banded at Kingsville, Ontario, 1925-1932. Because geese 
banded at Kingsville were of unknown age at time of banding, the curve may be only a rough 
approximation of the actual survival curve. 

creasing age after about the fifth or sixth the first place, geese of unknown ages tend 
year of life, but the evidence is not con- to obscure the actual picture. 
clusive. ‘The decreasing reliability of & 
data 5 or 6 years after banding, the vary- Longevity 
ing take by hunters from year to year, Geese as a group are noted for being 
and the fact that the data represent, in long lived, particularly in captivity; 

Table 41.—Recoveries in the Mississippi River valley of bands from Canada geese banded 
at Kingsville, Ontario, in the autumn, 1925-1932. (Data from table 34.) This table diffefs 
from table 35 in that here the band recoveries from the year of banding are not included. 

ReEcoveRIES IN DESIGNATED YEAR FOLLOWING BANDING 
1925-1932 Banpincs 

O-1"| 1-2 | 2-3 | 3-4 | 4-5 | 5-6 | 6-7 | 7-8 | 8-9 | 9-10 |10-11]11-12 

Bands recovered......... =F L260 72a Sal eel Out 3 6 11 A) 3 3 
Bands not recovered... ... 302 | 176 | 104] 68] 39] 28] 25] 19 8 6 3 0 Survival series?.........., 100 | 58] 34] 231] 13 9 8 6 2; es 1 07 
Sutwival tate’: vom oop _ 58] 59} 65] 57| 72] 89}| 76] 42} 75] 50 0 
Survival index, 60.74 

1 Beginning of year following year of banding. The 302 in this column represents the total of the number of — bands recovered after this time in the period included in the table. See third footnote to table 35. In the table above, recoveries in the year of banding are excluded, and the total number of recoveries concidered is 302 instead of the 381 in table 35. 3 * See fourth footnote to table 35. 
* Average of first 3 years of survival rate. 
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Flower (1925) records that two Canada 
geese lived to be 29 years of age and a 
third 33 years. McAtee (1924) learned 
of one pair of Canada geese that were 
mated for 42 years and another pair for 
over 20 years. Wilfrid (1924) reported 
a gander he believed to be at least 40 years 
old at the time of the bird’s death, and 
Leffingwell (1890) reported “as a matter 
of history” a captive bird that was killed 
when it was 80 years old. Doubtless there 
are other records in the literature that 
compare with these. Several instances 
of Canada geese, once used for decoys and 
later kept as pets, that attained ages of at 
least 20 years have been reported to the 
authors of this paper. 

In the wild, few Canada geese approach 
these ages. The greatest age attained by 
a wild Canada goose, to our knowledge, 
is at least 22 years. This goose was 
banded at the Miner Sanctuary in the 
spring of 1923 and retrapped in the spring 
of 1932 and again in the spring of 1944. 
The life span of the average wild Canada 
goose after banding, however, proves to 
be only a few years, generally less than 3, 
but as Austin (1942) has pointed out, 
“Tt is of little importance biologically 
speaking how long members of a species 
live providing their life span is long 
enough for a generation to reach and main- 
tain sexual maturity in order to duplicate 
the achievement of its predecessor.” 

In most instances, our data are inade- 
quate to compute average longevities with 
accuracy. ‘The complete recovery series, 
table 35, are of limited usefulness, since 
the geese involved were of unknown age 
when banded. ‘These data are further 
complicated by the fact that the number 
of recoveries during the season of banding 
are not representative of usual first-year 
mortality. Average longevities calculated 
from data collected for the present study 
would be misleading. While average 
longevities derived from adequate data 
would serve ideally to compare the survival 
of individuals of different bandings, for 
the present study the survival indices 
shown in tables 29, 32, 40, 41, and 42 
are useful and are more appropriate. 
From these indices and from other data, 
it seems obvious that few Mississippi Val- 
ley Canada geese live longer than 3 or 
+ years after being banded. 
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An approximation of the longevity of 
juvenile geese banded at Horseshoe Lake 
in the years of this study may be obtained 
through computations beginning with the 
following formula: 

f, yi + fe yo + fy Ys etc. 

N 

S stands for average survival after band- 
ing; f,, f., etc. represent, for each age- 
class involved, the mortality frequency in 
each of successive years as computed from 
the survival series on page 174: 26,46, 
11.53, 3.90, 3.73, 1.99 (mortality fre- 
quencies:* 73.54, 14.93, 7.63, 0.17, 1.74) ; 
Yy, Yo, etc. represent the number of years 
(1 through 5) following banding applica- 
ble to each mortality frequency; N rep- 
resents the sum of the mortality fre- 
quencies. “The mean death date of geese 
banded at Horseshoe Lake was about mid- 
way between mean banding dates.t Hence, 
the value calculated for S, 1.4 years, is cor- 
rected by subtracting 0.5 to give average 
survival after banding, 0.9 year. 

As juveniles at Horseshoe Lake were — 
about 0.5 year old when banded, this 
figure is then added to 0.9 to give the 
average longevity, 1.4 years. Thus, it 
might be said that the average banded 
juvenile goose and presumably the aver- 
age juvenile in the unbanded Horseshoe 
Lake population in the years of this study — 
did not live long enough to produce one 
brood of young. 

DISCUSSION 

It is axiomatic that the sound manage- 
ment of a wildlife species must in the 
last analysis rely on carefully gathered 
scientific data. Waterfowl studies usual- 
ly concern migratory species for which it 
is difficult to secure adequate data from 
all parts of the range. The range of most 
waterfowl species is immense, and some 
populations shift their distribution within 
a flyway from year to year because of 
changing food, water, and weather con- 
ditions. 

The aim of most broad studies of water- 
fowl species probably would be to gather 

* Derived by subtraction: 100.00-26.46, 26.46-11.53, 
11,53-3.90, etc. 
+ Mean banding date about December 1. 
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information that would allow manage- 
ment of the species concerned on a flyway 
basis, as recently suggested by Gabrielson 
(1944). Because Canada geese tend to 
exhibit a greater adherence to their ances- 
tral range than do ducks, management by 
flyways for this species is more suitable 
than it would be for most other waterfowl. 
In fact, the fairly restricted range of the 
various Canada goose populations in 
eastern North America, as shown earlier, 
suggests the need for certain management 
measures for individual population ranges 
rather than for an entire flyway. Al- 
though additional information concerning 
the Mississippi Valley goose population is 
needed, enough is now available to per- 
mit this population to be managed pri- 
marily as individual population units. 

Status 

In 1946, 14 states of the Mississippi 
flyway (Michigan, Wisconsin, Minnesota, 
Ohio, Indiana, Illinois, Iowa, Kentucky, 
Tennessee, Missouri, Mississippi, Ala- 
bama, Arkansas, and Louisiana) were 
closed to the hunting of Canada geese. 
The closed season of an entire flyway was 
the first of its kind in the history of this 
species of waterfowl. The only similar 
actions ever taken were those closing the 
shooting seasons on snow geese and brant 
in the Atlantic Coast states. Snow-goose 
hunting has been prohibited there since 
1931, and brant hunting for more than 
half of the years since 1933. 

The closed season on Canada geese in 
the Mississippi flyway in 1946 was believed 
necessary for a number of reasons: an 
alarming decrease in the number of these 
geese in the Mississippi fyway from 1940 
to 1945, as indicated by January inven- 
tory data; markedly increased kills be- 
ginning in 1939, particularly in the region 
of Horseshoe Lake; a disproportionate 
kill of juvenile birds and an apparent de- 
creased productivity in 1945, as indicated 

_ by research at Horseshoe Lake. 
The peak number of geese at Horseshoe 

Lake dropped from about 50,000 in 1943— 
44 to 26,000 in 1945-46. That this de- 
crease represented a real decrease in the 
flyway population and was not due to by- 
passing of the area by flocks is shown not 
only by flyway censuses but by band-re- 
covery records. These records indicate 
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that since 1932 many of the geese that 
formerly used the Mississippi River from 
Cairo, Illinois, to Baton Rouge, Louisiana, 
have concentrated in a much smaller area 
centering on Horseshoe Lake, probably 
because of the refuge there and the large 
amount of grain available to the geese. 

Known bags and careful estimates of 
kills indicate that, in the years just pre- 
vious to 1946, an average of about 20 
per cent of the Canada goose population 
wintering at Horseshoe Lake was bagged 
annually, and that the total annual kill in 
the area averaged about 27 per cent of 
the population. In view of the fairly 
low productivity of the Canada goose, it 
is obvious that a reasonable kill in this 
area was greatly exceeded. Population 
declines at Horseshoe Lake and in the 
Mississippi flyway as a whole showed that 
flock mortality from all causes combined 
had been excessive, and, as hunting losses 
are one type of mortality that can be con- 
trolled, it was evident that closing the en- 
tire flyway to shooting was the most 
effective management measure that could 
have been employed. 

Evidence of increased shooting pressure 
on Canada geese in years just previous to 
1946 is illustrated by the survival curves, 
fig. 77, representing data computed from 
band recoveries from geese banded at the 
Jack Miner Bird Sanctuary, Kingsville, 
Ontario. These data show that the an- 
nual survival rate for that portion of the 
population migrating through the Kings- 
ville area was lower in the 5 years be- 
ginning in the fall of 1940 than in any 
comparable period in the previous 15 years, 
fig. 77. Chiefly responsible for this lower 
survival rate were the heavy kills made at 
Horseshoe Lake; band recoveries show 
that the survival rate of the Horseshoe 
Lake flock was well below the average for 
the entire Mississippi Valley population. 
In fact, the survival series for the Horse- 
shoe Lake flock was lower during the 
period 1940-1945 than it was in the entire 
Mississippi Valley population in the years 
in which baiting and the use of live decoys 
were permitted, tables 10, 37, and 38. 

Moffitt (1935) was concerned over the 

future of a flock nesting in California 
when he realized an 11.5 per cent first- 
season recovery rate from his bandings. 
Unpublished studies by Cecil S. Williams 
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of the United States Fish and Wildlife 

Service at the Bear River marshes, Utah, 

indicate that the Great Basin population 

he dealt with could show a first-year band- 
recovery rate of 16 per cent and a total 
band-recovery rate of 25 per cent and 

still increase. Total recoveries from 
Horseshoe Lake bandings were at only 
about half the rate of total recoveries re- 
ported for the Great Basin, but other data 
indicated a heavy kill rate and a decline 
in the Horseshoe Lake population in the 
years just previous to 1946. While Wil- 
liams’ data establish the fact that the 
Canada goose could withstand heavy 
shooting losses in the Great Basin, con- 
ditions vary too widely in the various fly- 
ways to predict on the basis of data from 
one area (Utah) what the conditions are 
in another (Horseshoe Lake). 

Interpolating from fig. 74, curve I, 
which is based on a survival series ob- 
tained for the Horseshoe Lake flock, it 
appears that only about 16 per cent of 
the juveniles reaching Horseshoe Lake 

Table 43.—Juvenile-adult ratios of Canada geese at Horseshoe Lake, 1942-43 through 
1946-47, arranged to show the effect of a differential kill on survival. ; 
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during the period of field work for this 
study lived long enough to see a brood of 
their young on the wing. 
When a major portion of the annual ~ 

kill of a Canada goose flock is at the ex- 
pense of one age group, data on the total — 
number of birds bagged do not reveal 
the true impact of the kill upon the total 
population. At Horseshoe Lake the juve- — 
niles made up the major part of the kill 
in the period covered by this study, tables 

In the autumn of 1943, the — 
juveniles made up 56 per cent of the 
population, while 91 per cent of the hunt- 

In that 
year, 37 per cent of the juvenile popula-— 
tion at Horseshoe Lake was bagged. The — 
following year, the 1943 generation (then — 
yearlings) comprised only about 29 per — 

The effect — 
of this differential kill is also shown by ~ 
trap-age ratios of banded survivors in 

In table 43, returns for the — 
years 1943-1947 of geese banded during 
the autumn and winter season previous to 

43 and 44. 

er’s bag consisted of juveniles. 

cent of the total adult birds. 

later years. 

(See table 23.) 

Numper Returnine To Traps 1 Year Later 
JUVENILES JUVENILES 

SEASON Per 100 Per 100 : 
Aputts Banpep| ADULTs In BaG Age Num- Per Cent of Yearlings 

Class ber | Original Banding | Per 100 Adults 

1942-43. . 153 259 Juvenile 67 10.82 137 
Adult 32 7.92 

1943-44. . 145 1,053* Juvenile 87 6.31 56 
Adult 107 11.26 

1944-45... 246 942 Juvenile 106 17.46 173 
Adult 25 10.08 

1945-46. . 172 410 Juvenile 39 19.90 87 
Adult 26 22.81 

* Although this figure is based on a smaller sample than in most other years, field observations and data collected 
subsequently indicate that it is a close approximation of the actual kill ratio. 

Table 44.—Calculated kill of juvenile Canada geese at Horseshoe Lake, 1942-43 through — 

1945-46, exclusive of crippling losses. E 

Per Cent oF 
yee anes Per Centr or} CatcuLareD |ToraLt JUVENILES 

Seaean tReR LOGE ikaw Bac Mabevp| NumsBeror_ {in FLocks BAGGED 
(Sze AviiNeos OF JUVENILES By Hunrers 

Tape 27) JuvENILES tn Bac NEAR Horses I 

949-45) 22 32,450 6,529 72.1 4,707 14.5 
1943-44... 0... 29,680 12,062 91.3 11,013 37all 
1944-45 | 22,316 7,807 90.4 7,058 31.6 
1945-46. ....... 10,534 5,244 80.4 4,216 40.0 
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each of these years are given. In the 
autumn of 1942, when only 2.59 juveniles 
were shot for every adult, the survival 
rate of juveniles was evidently favorable 
to this age class as 10.82 per cent of the 
total banded juveniles returned to the 
traps in the following year as compared 
with 7.92 per cent of the adults, or a ratio 
of 1.37 juveniles to 1.0 adult. 

In contrast to this survival picture is 
the highly differential kill that occurred 
in 1943 when the ratio of juveniles to 
adults shot at the hunting clubs surround- 
ing the refuge was 10.53 to 1.0, table 43. 
‘The next year the return to the traps was 
only 0.56 juvenile (then yearling) to 1 
adult. Despite the fact that juveniles 
bore the brunt of the kill in 1944, table 
44, the net loss to the juvenile segment of 
the population was somewhat less, with the 

result that the ratio of juvenile (then 
yearling) to adult returns in the traps 
a year later, in 1945-46, was 1.73 to 
1.0, table 43. 
A relatively high kill of juveniles 

coupled with a year in which productivity 
is low is almost certain to place a goose 
population in a hazardous position. Band- 
ing at Horseshoe Lake indicated a de- 
crease in productivity in 1945 from the 
productivity in 1944, table 43. The rel- 
atively small number of young produced 
in 1945 may have been related in part to 
the cold weather in the spring of that year; 
the productivity of mallards also was 
greatly reduced in that year. A depres- 
sive effect on the intensity of mating or 
on nesting success in many species of birds 
has been attributed to late and cold 
springs. The following species said to be 
affected thus might be cited: Canada goose 
(Johnson 1947); arctic tern (Lack 
1933); eiders and loons (Bird & Bird 
1940); moor hen (Huxley 1932); and 
house wren (Kendeigh 1942). 

However, it is conceivable that part of 
the decrease in productivity in 1945 may 

_ have been apparent rather than real. .Un- 
doubtedly juveniles: contribute a larger 
proportion of the kill during migration 
than do the adults, but the extent to which 
shooting north of the Horseshoe Lake 
Game Refuge is selective of juveniles is 
not known. Because the kill between the 
refuge and the Canadian border in 1945 
was much larger than usual, the age ratios 
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in the southward-bound flocks may have 
been significantly altered by shooting in 
that particular year. 

The subject of cycles in waterfowl is 
still largely an unexplored field. It does 
not appear to be known generally that, in 
the arctic, geese, ducks, and loons may 
be subject to nonbreeding years (Man- 
niche 1910, Bertram, Lack, & Roberts 
1934, Bird & Bird 1940). Keith (1937) 
writes, “. . . . 1936 was a ‘non-breeding 
year’ [in Northeast Land, Spitzbergen 
Archipelago] when large numbers of 
Ducks and Geese failed to nest; and in 
other parts of the Arctic it had always 
before been found that the Divers [loons ] 
were also affected by these years and that 
of them too only a small proportion were 
breeding.” As nonbreeding of waterfowl 
has been reported only from high arctic 
areas, it is debatable whether the Canada 
goose populations dealt with here are 
similarly affected. 

At present, low productivity in blue 
geese and snow geese appears to be con- 
fined to summers in which inclement 
weather directly affects the success of 
nesting (Soper 1930). In the opinion of 
Berry (1939), “climate is of the utmost 
importance in limiting the survival rate 
of goslings on the northern breeding 
grounds.” 

A year of low productivity in Canada 
geese should be of particular concern to 
the administrators who seek to influence 
the kill by hunting regulations, for the 
reason that the young birds bear a double 
responsibility. Being more vulnerable to 
shooting than the adults, they must con- 
tribute a disproportionate share of the 
kill, and, secondly, they must survive in 
sufficient numbers to help reproduce an 
equivalent of the annual loss in the breed- 
ing population. Even in a year when the 
production of young was not significantly 
low, 1943, shooting losses in the Horse- 
shoe Lake area were so severe and so 
greatly at the expense of the juveniles that 
only a small proportion of this generation 
survived to reach the minimum breeding 
age of 2 years. 

Management 

What can be done to insure the future 
of the Mississippi Valley geese? Until 
recent years, two prime measures for con- 
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serving waterfowl, hunting regulations and 

refuges, have been fairly successfully 

used in the management of this group. 

As applied to the population of geese dealt 
with in this report, it is apparent that these 
measures were not very effective in the 
period of field work. 

In Canada.—Several factors minimize 
the need for any immediate change in 
measures relating to the Mississippi 
Valley population while in Canada. The 
relatively inaccessible nature of the Cana- 
dian breeding grounds insures adequate 
protection for the flock during the actual 
breeding season. 

The kill in Canada is not excessive, and 
a reduction of the early spring kill on the 
breeding grounds would be difficult be- 
cause much of this kill is virtually neces- 
sary for the survival of native Indians. 
Furthermore, our kill and population data 
indicate that the annual rate of kill (the 
percentage of birds taken from the re- 
turning population in the spring) by the 
Indians is relatively constant. In general, 
only when there is an actual increase in 
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the Canada goose population does a signif- 
icant increase in the number of these geese 
bagged by Indians occur. This relatively 
constant relationship is evidence that the 
goose kill by natives cannot be considered ~ 
the direct cause of any considerable popula- 
tion decrease that might be reported in 
the United States from any of the annual 
January inventories. 

In the United States.—In 1944 and 
1945, when season bag limits were im- 
posed for Alexander County, Illinois, 
table 10, it was a relatively easy matter 
to limit the kill of geese in the Horseshoe - 
Lake area to approximately the predeter- 
mined figures. The facility with which © 
the day-to-day kill can be tallied is 
perhaps the outstanding advantage of en- 
couraging a portion of the flock to utilize 
the refuge there. “The season bag limit 
in the above instances was determined by 
the trend of the population in prior years, — 
but, to be fully effective, management 
should anticipate future trends based upon 
the current composition of the population. 
With the data at hand on the Canada 

Table 45.—Calculated losses and reproductive gains for the Horseshoe Lake Canada — 
goose flock between the autumn of 1944, and the autumn of 1945.7 oi 

Tora, ADDED] ToraL BALANCE 
CLASSIFICATION (Youne Lost (Toran 

Propucep) Survivine) 

Flock arriving at Horseshoe Lake in the autumn of 1944 (in- 
cludes 6,885 yearling and older females)................. 40,500 

Number lost from hunting at Horseshoe Lake (includes 525 
yearling andyadulttemales)).cce12-.jse = ee mies tee een 10,550 

Maximum number flying north in spring (includes 6,360 fe- 
males older than 114 years of age)....................--- 29,950 

Kill by Indians in the Hudson-James Bay area? (includes 277 
females 2 or moreyeatsiol age)! hee eae ere nes 2,100 

Natural losses for year at 18 per cent of 40,500 (includes esti- 
mated (.000ladult feniales)*:, 32 st eee 7,290 

Total yearlings and adults alive after breeding season (in- 
cludes‘5,083 adult females)2/e (oe ne eee ent 20, 560 

Number of young brought to flying stage (3 per adult female). 15,189 
Approximate total at start of autumn migration............ 35,749 
Kill by hunters in flyway north of Horseshoe Lake (at 6 per 

cent of southwardiflicht)®. 9) 8s .eeeeee eee 2,135 
Number calculated to arrive at Horseshoe Lake in 1945...... 33,614 
Actual number to arrive at Horseshoe Lake in 1945 (inven- 

tory figure, January, 1946, plus total hunting loss in area)... 29,100 

1In most cases calculations are based on actual data, in others on estimates. 
2 Proportional share of total kill suffered by the Horseshoe Lake flock. § 
ean eity of yearlings 2.8 times that of older geese; kill of adult females should not exceed 13 per cent of 

e tota OSS. 

4 The loss rate from natural causes tends to be inversely related to the losses from hunting. 
©The kill of Canada geese between the Canadian border and Horseshoe Lake was particularly heavy in 1945; 

hence, the actual kill for that area probably exceeded 6 per cent of the southward flight. For reasons explained im 
footnote on page 150, the actual kill rate in this area in most years is probably closer to 8 or 10 per cent of © 
the southward flight. 
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goose in the Mississippi River valley, it is 
possible to arrive at a practical estimate 
of the maximum kill that can be tolerated. 
A method by which management of the 

Mississippi Valley population might pro- 
ceed is best illustrated by a concrete 
example, table 45. Similar calculations 
based on sex and age ratios from trapping, 
and made by the authors in the spring of 
1945, forecast a decreased population for 
the autumn of 1945. Censuses during 
the autumn and the inventory of January, 
1946, proved the accuracy of this pre- 
diction. 

Since the autumn flight in any year 
depends to a large extent on the produc- 
tion of young in the spring of that year, it 
is necessary to know the approximate 
number of breeding females and to have 
some measure of the nesting success on 
the breeding grounds to predict the 
autumn flock population with reasonable 
accuracy. Inventory on the breeding 
grounds would be difficult because of the 
nature of the terrain, but the use of 
planes would aid tremendously in such 
work, For the present, and until more 
data are available, the average produc- 
tivity of the population might be calcu- 
lated on the basis of three young (brought 
to flying stage) per adult female. 

If the flock population has been fairly 
stable for several years or is on the in- 
crease, a bag of 10 per cent of the number 
wintering in the Horseshoe Lake area 
might prove to be within the limits of what 
the flock could stand without decreasing in 
size. Even this kill might be too high 
if kills north of Horseshoe Lake were un- 
usually large in a given autumn, if nesting 
success was low the previous spring, or if 
sex and age ratios were seriously un- 
balanced. When the population is very 
low, the kill of a single bird constitutes 
overshooting. 
A reduction in the crippling loss would 

allow the season bag limit in the Horse- 
shoe Lake area to be increased. The num- 
ber of geese crippled and lost to hunters 
each year in the area is needlessly high. 
An estimate of cripples not retrieved and 
soon dying is placed at 30 per cent of the 
number of geese bagged. Certain ad- 
ministrative measures can be taken to re- 
duce the per cent of cripples not retrieved. 
For instance, adequate spacing of pits to 
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reduce competition among hunters would 
materially aid in reducing crippling losses. 
But a large share of the responsibility will 
rest with the hunter himself, who must 
restrain the natural desire to “give a high 
one a ride.” Some hunters hope to bag 
geese with greater ease by using magnum 
shotguns. However, it is open to debate 
whether more geese are bagged than 
crippled by such guns because of the out- 
of-range shooting their possession en- 
courages. At least in one instance a 10- 
gauge magnum shotgun is known to have 
failed to live up to its owner’s expectation; 
a tally of empty casings from this shot- 
gun in one pit, presumably fired to bag 
the limit of two geese, was 22, as against 
the average of 9 cartridge casings per 
hunter for all pits inspected. 

It is clear from tables 15 and 10, show- 
ing kill and hunting regulations in the 
Horseshoe Lake area, that hunting restric- 
tions were not always successful in re- 
ducing the kill to the desired extent, but, 
if various measures instituted to lower 
the annual kill had not been taken, it is 
probable that a large proportion of the 
Canada geese using the Horseshoe Lake 
area would have been shot by the end of 
1945. 

Under normal conditions, the duration 
of the hunting season can be expected to 
show a fairly direct relationship to the kill, 
but, when the natural wariness of the 
geese has been reduced, as at Horseshoe 
Lake, the length of the hunting season 
may show no correlation with the kill, 
figs. 52 and 53. 

Pirnie (1939) has emphasized that 
“Changing habits of these birds [Canada 
geese] may create new hazards for them 
and require even more stringent regula- 
tions.” The behavior of the Horseshoe 
Lake flock in recent years and its relation 
to shooting has already been discussed, but 
it should again be emphasized that restric- 
tions alone cannot be expected to safe- 
guard it. 

Refuges form an important part of our 
system for the preservation of waterfowl. 
Whether or not any individual refuge 
proves of value will depend to a certain 
extent upon its management and also upon 
its size. Leopold (1931) stated the chief 
problem in regard to the Horseshoe Lake 
Game Refuge soon after this refuge was 
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created. ‘The question of whether public 
refuges should be surrounded by public 
shooting grounds is frequently debated. 
Horseshoe Lake in Alexander County, 
Illinois, is a good place to study the ques- 
tion.” 

Twelve years after this statement was 
published the answer was torcibly given 
by Gabrielson (1943). “Because of its 
[Horseshoe Lake Game Refuge] attrac- 
tiveness to Canada geese, small size, lack 
of food, and peculiar relation to surround- 
ing lands, it has become a slaughter pen 
rather than a refuge.” 

The breakdown in wariness that oc- 
curred was perhaps more serious to the 
future of the Horseshoe Lake flock than 
the reduction in its size. ‘The steps be- 
lieved necessary to re-establish wildness 
in the flock were as follows: (1) Establish 
refuge areas on the nearby islands and 
bars of the Mississippi River or on lands 
adjacent to the river; (2) disperse the 
geese from Horseshoe Lake to these bars 
and islands; that is, drive them back to 
their original habitat; (3) insofar as 
possible, reduce contact between human 
beings (both the public and refuge per- 
sonnel) and the geese. 

In the past years in which the geese 
used both the river bars and the refuge, 
they retained their natural wildness; coin- 
cident with their almost complete depend- 
ence on the refuge for food and grit, they 
lost much of their wildness. The river 
refuge might act as a final sanctuary for 
the flock should it be disturbed for any 
reason at Horseshoe Lake, and ideally it 
should contain the bulk of the flock at 
most times. 

Canada geese will feed by moonlight, at 
daybreak, or at dusk, if they are disturbed 
while feeding during the day. ‘This fact 
may offer a partial solution to the Horse- 
shoe Lake problem. If the geese were 
permitted to feed at the Horseshoe Lake 
Game Refuge only during the hours of 
dawn and dusk, the re-establishment of 
wildness might occur and with it a reduc- 
tion in the rate of kill. We have a prece- 
dent for such a course of action in the 
operation of the Miner Sanctuary, where 
the geese feed only in the early morning 
hours and at dusk, spending the remainder 
of their time roosting out on Lake Erie. 

State regulations just previous to 1946 
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prohibited the placing of shooting pits 
within 75 to 150 yards of the boundary of 
the Horseshoe Lake Game Refuge. This 
buffer zone, which was intended to allow 
the geese to attain safe heights before — 
reaching the shooting pits and blinds was 
unquestionably insufficient, since many of 
the geese leaving the refuge encountered 
shot pellets 75 yards away from the first 
line of pits. Although the Miner Sanc- 
tuary consists of only 400 acres and sup- 
ports an even greater density of geese than — 
is ever experienced at Horseshoe Lake, 
excessive kills have not occurred near this 
Canadian refuge in late years. Responsi- 
ble in part for the small kills reported in — 
the vicinity of the Miner Sanctuary is a 
buffer zone that surrounds the ponds and 
feeding grounds for a distance of a mile. 
When geese leave the refuge, they have 
sufficient space in which to gain altitude 
before passing over the shooting grounds. 

The present food resources of the 
Horseshoe Lake Game Refuge are insuffi- 
cient to winter more than 20,000 geese, 
and probably only 15,000 can be accom- 
modated to best advantage. When the 
corn crop and wheat browse on the re- 
fuge are exhausted, and sometimes before 
this occurs, the flock feeds on unharvested 
and waste grain and on the green plants Se eT ee ee eee 
of winter wheat in fields of the surround- — 
ing countryside—occasionally at a con-— 
siderable loss to farmers who do not rent 
their fields to hunters. 
is broken up and scattered to other areas 
in the flyway, the local food conditions 
must be improved, either through the ac- 
quisition of more land or by an artificial — 
feeding program. ‘The artificial program 
is wholly undesirable unless it is carried 

Unless the flock — 

out on an isolated tract of land. On the B 3 
other hand, the development of a river 
refuge would certainly increase the flock’s 
usage of natural foods—the grasses, sedges, 
and switch willows on which the geese es 
formerly fed. 

The present size of the Horseshoe Lake 
Game Refuge is woefully inadequate for ba 
the geese using the area, as experiences 
there and elsewhere have demonstrated. A 
program involving purchase of additional 
lands has been planned by the State De- 
partment of Conservation for several 
years, but has been blocked by the in- 
flated prices of lands in the area—inflated 
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prices resulting in part from the commer- 
cialization of goose hunting. 

Census data showed that, between 1942 
and 1945, the Canada goose in the Mis- 
sissippi River valley suffered a marked 
decline in population. Kill records showed 
an increase in the annual bag beginning 
in 1939, and banding data revealed a con- 
current decrease in goose survival for the 
same period. The conclusion must be 
reached that the Mississippi Valley 
Canada goose population was shot too 
heavily in that period and that stringent 
protection was necessary to insure perpet- 
uation of this population. 

PRESENT SITUATION 

The time lapse between completion of 
the field work reported here and publica- 
tion of this article has been sufficient to 
permit an evaluation of some of the meas- 
ures recently taken to assure the future 
of the Canada goose population of the 
Mississippi River valley. The decision to 
close the valley to Canada goose hunting 
in 1946 was based partly on evidence 
gained from banding that the geese winter- 
ing at the Horseshoe Lake Game Refuge 
were suffering unprecedented losses from 
hunting and were being killed at a rate 
far greater than the flock could stand and 
still maintain its numbers. In addition 
was the evidence from annual inventories 
that the flyway population was at an 
alarmingly low level. 

In 1947, the shooting of Canada geese 
Was again permitted in the Mississippi 
River valley, but on a restricted scale. 
The season opened on November 4 and 
closed on December 3. The bag limit 
was reduced to one bird per day and the 
possession limit was also one bird. ‘To in- 
sure against a return of heavy kills in the 
Horseshoe Lake region, an area in the 
region totaling approximately 15,000 acres 
was declared closed by proclamation of 
the President of the United States with 
the joint support of the Governor of 
Illinois. By this action, a buffer area, 
roughly 2 miles in depth, was created 
around the Horseshoe Lake Game Ref- 
uge. In 1948, the hunting season opened 
on October 29 and closed November 27. 
During this 30-day season, hunters were 
permitted to bag two Canada geese per 
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day and were allowed a possession limit of 
two birds. 

The response by the geese to greater 
protection has been most heartening, their 
comeback demonstrating both that the kill 
by hunters in the United States was a 
major suppressive factor on the popula- 
tion, and that this population, given op- 
portunity, possesses strong recuperative 
powers. With a capital investment of 
49,000* birds in the Mississippi flyway in 
the winter of 1945-46, interest in the 
form of 1946 reproduction was reinvested 
as capital gain by virtue of the closed 
season. Inventory in January, 1947, re- 
vealed a capital gain of approximately 25 
per cent, table 7. This recovery by an 
almost bankrupt population so encouraged 
the committee on regulations that a 
dividend, in the form of an open season, 
was declared permissible for the autumn 
of 1947 and again for the autumn of 1948. 
The dividend in the Horseshoe Lake area 
in 1947 was 1,644 geese bagged by hunt- 
ers; in 1948 it was 2,587 geese bagged 
by hunters. In addition to this number, 
other geese, estimated at 2,000, were shot 
illegally within the buffer area closed to 
hunting outside the refuge. We do not 
have the data at hand to show what the 
profits were to hunters in other states 
in the flyway, but that the goose business 
could afford the dividends is shown by the 
recent summary of capital stock given in 
table 46. 

The recovery made by the Mississippi 
Valley population has not gone unnoticed 
by the Indians who trap and hunt on the 
breeding grounds before the actual com- 
mencement of nesting. In August, 1949, 
the senior author learned at Fort Albany 
that the Indians there had observed more 
geese in the spring of 1949 than at any 
other time in recent years. Similarly, 
questionnaire answers received from Ray- 
mond M. Alaine of Weenusk, September 
21, 1949, stated that the Indians at that 
post had not seen as many geese in any 
other years of the last 10 as they did in 
the fall of 1948. 

Future management of the Horseshoe 
Lake flock by the United States Fish and 

* This figure includes geese from western Louisiana, 
birds that possibly belong to the Eastern Prairie popula- 
tion and that should not be included in the Mississippi 
Valley population. Hence, it exaggerates the size of the 
Mississippi Valley population for 1945-46. 
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Table 46.—Population of Canada geese in 

the Mississippi River valley in 1947-48 and 

1948-49, from January inventory, except as 

noted. 

SEASON 

SraTe or OTHER AREA 1947-48] 1948-49 

pecans s2 5,000} 6,000 

Wisconsin. 4,200) 4,760 

Indiana. 1,679} 7,449 

Illinois (total). 57,205] 90,414 
Mason County... as ; = 960 
Horseshoe Lake... = 46,000 
Craborchard Lake, William- 

son County.... . — 30,000, 
Lyerly Lake, Union County — 12,450 
Miscellaneous areas. | = 1,004 

Kentuaeyacvss coke oe 1,500} 7,200 
Mississippi. ....---- 5,500} 7,250 
Tennessee. .........--- 2,500} 9,450 
Arkansas. saisiaciernie is 9,000} 12,000 
Missovnis i.e ssmote eee — 5,000* 
Weouistanaerc, eee tee 10,000) 10,000 

Moral eet ae eee 96 ,584|159 523 

* Most of these geese were a part of the flock wintering 
in the Horseshoe Lake area. 

Wildlife Service and the Illinois Depart- 
ment of Conservation envisions the break- 
ing up of this concentration and dividing 
it among four other refuge areas: Crab- 
orchard National Wildlife Refuge, Wil- 
liamson County, Illinois; Lyerly Lake 
State Refuge and Public Shooting 
Grounds, Union County, Illinois; the 
Mingo National Wildlife Refuge, Mis- 
souri; and the Kentucky Woodlands 
National Wildlife Refuge bordering the 
Tennessee River south of Paducah, Ken- 
tucky. To implement the dispersal of 
geese from Horseshoe Lake, planes, guns, 
bombs and various other pyrotechnic de- 
vices were used to frighten the geese 
in 1947, 1948, and 1949. That this dis- 
persal program is meeting with success is 
evident from the data presented in table 
46. Provided with these other areas, an 
ample food supply, and adequate legal pro- 
tection, the Canada goose population in 
the Mississippi valley faces a future that 
seems assured for some years to come. 

SUMMARY 

The Horseshoe Lake Wildlife Ref- 
uge, located at the southern tip of Illinois 
near Cairo and created in 1927 by the 
Illinois Department of Conservation, 
totals approximately 3,700 acres. 
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2. Soon after the refuge was formed, 
increasing numbers of Canada geese, de- 
coyed from their traditional wintering 
grounds along the Mississippi River by 
the food and protection offered, began to 
use this refuge. In most recent winters 
the refuge has attracted about 50 per cent 
of the Mississippi Valley Canada goose 
population. With the increase in the 
size of the flock at the refuge, there was 
a loss of wariness on the part of the geese, ; 
accompanied by a tremendous increase in 
the annual kill. 

3. In the eastern half of the United 
States there are two subspecies of Canada 
geese. The easternmost race, Branta 
canadensis canadensis, comprises the geese 
of the North Atlantic population. The 
other race, Branta canadensis interior, 
which breeds principally west, south, and 
east of James and Hudson bays, is com- — 
posed of four subgroups, each of which — 
constitutes a separate flyway population, © 
The four subgroups are as follows: the 
South Atlantic, the Southeast, the Mis- 
sissippi Valley, and the Eastern Prairie. 

4. The main breeding range of the ~ 
Mississippi Valley geese is believed to lie 
within the western limits of the Paleozoic 
Basin west of James Bay and south of — 
Hudson Bay. The majority of the nest-_ 
ing geese of this population are found in 
relatively restricted areas of the vast, low- 
lying, muskeg-covered plain of the region. 

5. Aerial observations revealed that the 
type of muskeg attracting the greatest 
numbers of geese is one that is studded 
with potholes of a few acres to about 30 
acres in size, so closely grouped that often 
only a narrow strip of land or floating 
vegetation separates one from another. 

6. Most nesting pairs of Mississippi 
Valley geese are concentrated in produc- 
tion centers, but, as most of these produc-_ 
tion centers are of considerable size, 
scattered nesting, with one or two pairs” 
to a small lake, seems to be the rule west 
of James Bay and south of Hudson Bay. - 

7. Before the southward migration of 
Mississippi Valley geese begins, about 
August 15, some family groups and small 
flocks begin a series of local flights, the 
termini of which are favored feeding 
grounds along the west coast of James” 
Bay and the south coast of Hudson Bay. 
the tundra of Cape Henrietta Maria and 
the coastal marsh of Akimiski Island. The 



March, 1950 

tundra of Cape Henrietta Maria is 
favored because of the quantity of berries 
usually available there. 

8. At least half of the Mississippi 
Valley geese do not fly to the coastal areas 
before migrating, but leave directly from 
their muskeg breeding grounds and strike 
south on a broad front. ‘These are be- 
lieved to be the geese that cross the 
Canadian border into eastern Minnesota 
and the upper peninsula of Michigan. 

9. While probably at least a few 
Canada geese in migration pass over most 
areas of the Mississippi flyway each year, 
band recoveries and observations indicate 
that the following routes are most fre- 
quently used: from the Miner Sanctuary 
to Horseshoe Lake via Lake St. Mary, the 
Wabash and Ohio rivers; from Saginaw 
Bay southwest across the lower peninsula 
of Michigan to the W. K. Kellogg Bird 
Sanctuary area and the lower Kalamazoo 
River; southward along both shores of 
Lake Michigan. Migration through Wis- 
consin is principally in the eastern half of 
the state. The west shore of Lake Michi- 
gan is followed by appreciable numbers 
of geese. Two other routes appear to be 
favored: (1) the valley of the Wisconsin 
River; (2) Green Bay south to Lake 
Winnebago, the flight probably splitting 
south of Lake Winnebago, one section 
going to the Lake Geneva area, the other 
following the Rock River valley. Migra- 
tion through Illinois appears to take place 
on a fairly broad front although the 
Illinois River valley is particularly favored. 

10. Band-recovery data indicate that 
turnover in the population wintering at 
Horseshoe Lake is negligible. Geese that 
are decoyed into this refuge usually re- 
main there for the rest of the season. 

11. A portion of the Mississippi Valley 
geese migrating through the Kingsville, 
Ontario, region do not visit the Horse- 
shoe Lake Refuge but by-pass it to the 
east, probably via the Tennessee River, 
and winter on the lower Mississippi. 

12. The northward migration in spring 
is more nearly on a directly north and 
south axis than routes taken in the 
autumn. The flights of Mississippi 
Valley geese that stop at the Miner Sanc- 
tuary in the autumn do not reappear 
there in the spring in appreciable num- 
bers; presumably they return to the 
breeding grounds by a more westerly 
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route. The spring flights through the 
Kingsville region are comprised chiefly 
of South Atlantic geese. 

13. Autumn migration of Mississippi 
Valley geese occurs over a 3-month period ; 
the last geese to reach Horseshoe Lake in 
appreciable numbers arrive in_ early 
December. Much of the late flight rep- 
resents the exodus of geese from the 
Miner Sanctuary when feeding there is 
curtailed. 

14. The southward movement of the 
Canada geese from the breeding grounds 
may be compared with a segment of the 
concentric waves produced by an object 
striking the surface of a body of water. 
Geese that leave the breeding grounds 
earliest are believed to winter in the most 
southerly areas of the flyway. Those that 
leave the breeding grounds last are be- 
lieved to winter in the most northerly 
areas of the wintering grounds. 

15. In spring, the first flocks generally 
arrive on the breeding grounds between 
April 15 and 25, 2 to 3 weeks before the 
breakup of the major rivers. 

16. Winter concentrations of Canada 
geese occur in the region of Kingsville, 
Ontario, westward to southern Wisconsin, 
and south to the Gulf Coast. 

17. Although the Canada goose is 
widely reputed to be an extremely wary 
and difficult species to hunt, the behavior 
of this species at Horseshoe Lake in re- 
cent years has contradicted this reputa- 
tion. Believed responsible for the high 
vulnerability of Canada geese to shooting 
in the vicinity of this refuge are the 
psychologically pacifying effect of large 
numbers of geese at rest on a relatively 
small area; the frequent sight of man in 
a benign role; and the decreased mobility 
of the flock when food is abundant on the 
refuge, as well as on adjacent hunting 
areas. 

18. Goose hunting in Illinois, once a 
sport carried out in widely scattered areas 
of the state, is now confined largely to the 
Illinois River valley and the Horseshoe 
Lake region. 

19. In the period 1944 through 1947, 
the kill of Canada geese of the Mis- 
sissippi flyway by Canadian Indians is 
computed to have been between 4,000 and 
5,500 or from about 8 to 10 per cent of 
the number of birds that attained the 
breeding grounds in the spring. Approxi- 
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mately 25 per cent of the total number of 

Mississippi Valley Canada geese bagged in 

recent years have been taken by Indians. 

20. The waterfowl kill made by the 
Indians of the James Bay region is some- 

times vital to actual survival of the In- 

dians. Blue geese and snow geese greatly 
outrank the Canada goose-in importance 
during the fall hunt along the coastal 
marshes; in spring, when the Indians are 
trapping inland along the rivers and 
creeks, the principal kill of Canada geese 
occurs, while relatively few blue geese 
and snow geese are shot at this time. 

21. The restocking of beaver in some 
areas of the Canadian goose breeding 
range is beginning to relieve some of the 
hunting pressure on Canada geese. 

22. The kill in the Horseshoe Lake area 
first began greatly to exceed what the flock 
could stand in 1939 when a kill of 17,300 
geese was made. The average number 
of geese bagged in the Horseshoe Lake 
area in the autumns of 1939 through 1945 
was about 9,800. In the autumns of 
1943, 1944, and 1945 the bag amounted 
to 23, 19, and 18 per cent, respectively, 
of the number of geese that arrived at the 
refuge in those years. 

23. The annual bag of geese in Illinois 
in areas other than Horseshoe Lake 
averaged approximately 1,100 birds in the 
period covered by this report. 

24. Next to Illinois, Michigan made 
the largest kills of Mississippi Valley 
geese, 1938-1944; the annual bag was 
probably between 1,000 and 3,000 birds. 

25. Bag inspections at hunting clubs 
near Horseshoe Lake showed that juvenile 
geese made up a high percentage of the 
total kill, 1940-1945. In 1943, juveniles 
were about eight times as vulnerable to 
hunting as adults. 

26. Crippling losses among geese at 
Horseshoe Lake in recent years are esti- 
mated to have been equivalent to about 
30 per cent of the annual bag. 

27. Causes of death among Canada 
geese at Horseshoe Lake include lead 
poisoning (from ingestion of lead pellets), 
bound crop (perhaps a result of lead 
poisoning), tracheitis, and aspergillosis. 

28. Sex ratios obtained from trapping 
geese at Horseshoe Lake show that there 
were slight, but statistically significant, 
larger numbers of males than of females 
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in the juvenile and adult age classes, 
1940-1946. Bag-inspection figures showed © 
no significant preponderance of either sex — 
in either age class, 1940-1945. 

29. Nesting success of geese is not ap- 
preciably affected by the Canadian Indians, 
since the bulk of the kill is made in early — 
spring before geese have begun to nest. 
Foxes may have a slight effect on nesting - 
success when their other prey species, which — 
appear to be cyclic, are low in numbers. 

30. In 7 years of trapping and bag 
inspection at Horseshoe Lake, the age 
ratios obtained varied from 57 to 204 
juveniles per 100 older geese. In 1944— 
45, trapping indicated that 55 per cent of 
the population consisted of juveniles. 
Trapping in the following year indicated © 
that the proportion of juveniles had 
dropped to 36 per cent. " 

31. Average flock size, computed from — 
frequency counts of flocks of nine or 
fewer geese on the wintering grounds, — 
may provide a quick means of appraising — 
breeding success of geese in the previous — 
spring. & 

32. Low survival of Canada geese 
banded at the Jack Miner Bird Sanc- — 
tuary, 1940-1944, is believed to have been — 
brought about chiefly by the tremendous — 
increase in the kills made in the region of 
Horseshoe Lake. 7 

33. Mortality data calculated from trap- 
ping and band-recovery figures show that ~ 
the Horseshoe Lake flock had a lower sur- 
vival rate during the period of this study 
than did comparable banding classes from 
the Miner Sanctuary. 

34. Mortality indices, the average of 
mortality rates for three years after band- 
ing, provide a possible basis for com- ~ 
paring mortality between different popu- 
lations and banding classes of geese. 

35. Survival data for the Horseshoe 
Lake flock, 1941-1945, indicate that the 
average juvenile did not live long enough 
to produce a brood of young. 

36. In 1946, no open hunting season 
on Canada geese was permitted in the 
Mississippi River valley. In 1947, shoot- 
ing on a restricted scale was permitted. : 

37. Increased protection of the Mis- — 
sissippi Valley Canada geese plus certain 
other management practices resulted in 
an appreciable gain in the population by 
the fall and winter of 1948-49. 



APPENDIX A 

THE SOUTHEAST POPULATION 

NE of the important findings from our 
O study of the Jack Miner banding data, 
as they relate to the Horseshoe Lake prob- 
lems, is the existence of a distinct and here- 
tofore unrecognized group of Canada geese 

that winter in the inland areas of Virginia, 
North Carolina, South Carolina, Georgia, 

and Alabama and on the Gulf Coast of 
Florida. Because management of the Mis- 
sissippi Valley goose population should be 
guided to some extent by a knowledge of 

neighboring goose populations, it seems 
desirable to include in this paper a brief 
summary of the breeding and wintering 
ranges, as well as the migration paths, of 

the Canada geese of the newly defined 
group, to which we have given the name 
Southeast population. 

Breeding Range 

To date there have been no recoveries 
of Horseshoe Lake goose bands in the 
Moose River district of James Bay or at 
the extreme south end of this bay, while 

fair numbers of bands have been recovered 
in that region from geese banded at the 
Jack Miner Bird Sanctuary near Kingsville, 
Ontario. Large numbers of Miner bands 
from the autumn flight have been recovered 
in the inland portions of the southeastern 
states. It appears from band recoveries 

that the Southeast geese nest from the coun- 
try drained by the Moose River, south and 
east to the Nottaway or Rupert river 
country. In an area north of the Moose 
River, the breeding grounds of these geese 
merge with those of the Mississippi Valley 
population; east of the Nottaway River, or 
Rupert River, they merge with the nesting 
grounds of the South Atlantic geese, most 
of which migrate through the Kingsville 
area only in spring. 

Census data on the flyway of the South- 
east population are meager. Because the 

scattered flocks were not recognized as 
components of this distinct population, their 

significance was lost in the usual method of 
lumping census figures by states. Popula- 

tion figures presented below are from three 

sources: letters to Jack Miner from local 
sportsmen or officials; personal conversation 

with W. P. Baldwin, Jr., United States Fish 

and Wildlife Service biologist, stationed at 
Port Wentworth, Georgia; and records 

in the files of the Division of Refuges, 
United States Fish and Wildlife Service. 
Following is a summary of the wintering 
grounds of the Southeast population, as in- 
dicated by band recoveries and other data. 

Migration Routes 

In the autumn migration, the range of the 
Southeast population overlaps that of the 

Mississippi Valley population between James 

Bay and the Miner Sanctuary. At the 
latter point, however, band recoveries indi- 

cate that the birds of the Southeast popula- 
tion split off from the Mississippi Valley 
population and fan out south and southeast 

over a number of courses. The paucity of 
recoveries between the Miner Sanctuary 
and the eastern and southern slopes of the 
Appalachian Mountains suggests that most 

of the geese of the Southeast population 
make few stops en route to their wintering 

quarters. 
The routes taken by these geese on their 

northward migration are probably mainly 
to the west of their autumn migration paths, 
as band recoveries show that comparatively 
few of the birds retrace their autumn flight 

through the Kingsville, Ontario, region. 

Winter Concentrations 

The wintering grounds of the geese of 
the Southeast population lie mainly in the 

Piedmont region east and south of the 
Appalachian Mountains, and in some parts 

of the coastal plain. The wintering range 
can be better understood if the distribution 
of the recoveries from the southeastern 

states in figs. 12-21 is compared with the 
physiographic features of these states shown 
in fig. 81. Band recoveries show that geese 
resort to nearly every river of appreciable 

size that dissects the Piedmont and the 
coastal plain, but that the numerous reser- 
yoirs are particularly favored. The coastal 
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wintering range of the South Atlantic geese 
and the inland wintering range of the South- 
east population are clearly indicated in figs. 

6, 12, and 14-21. 
Virginia——Band recoveries from Canada 

geese banded at the Miner Sanctuary in the 
autumn indicate that the Southeast flyway 
geese wintering in Virginia concentrate in 
certain counties bordering the James River: 
chiefly Fluvanna, Goochland, Henrico, and 

Charles City. To a lesser extent these geese 
use the Mattaponi, Pamunkey, Roanoke, 
and Rappahannock rivers. 

In a letter to Jack Miner, January 8, 
1945, A. W. Smith of Richmond, Virginia, 

stated that about 2,000 geese frequented the 
James River, and another flock of about 

1,500 were to be found on the Pamunkey 
River. As many as 15,000 geese have spent 

the winter in the region of Hopewell, Prince 

George County, according to A. P. Cutchin, 
a deputy warden of the United States Fish 
and Wildlife Service in 1939 (letter to Jack 

Fig. 81—Map of the wintering grounds of the Southeast Canada goose population. 

Miner from A. P. Cutchin, Atlanta, © 
Georgia, December 9, 1939). 4 
North Carolina—In this state, the coun- 

ties adjoining the reservoirs on the Yadkin 
(chiefly High Rock, but also Narrows Lake 
and the Norwood dam impoundment), the 
Catawba (Oxford reservoir), and the 
Rocky rivers are the principal wintering 
grounds of the Southeast population in 
North Carolina, as band recoveries indicate. 
According to Pearson et al. (1942), the 
reservoirs of the Yadkin River form the 
most important of these water areas. They 
report that William Birsch of the United 
States Fish and Wildlife Service has esti- 
mated that in one year 10,000 geese win- 
tered in that section of the state (year of 
report not stated). } 

The Canada goose population using High 
Rock Lake in recent years has numbered 
about 600, according to W. P. Baldwin, Jr., 

of the United States Fish and Wildlife Sery- 
ice. He reports that the flock wintering 
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along the Great Pee Dee River and at 
Ansonville has recently totaled about 3,000 
(personal communication, March, 1949). 
South Carolina.—Pickens (1928) re- 

ported the Canada goose to be a common 

winter resident in upper South Carolina, 
a statement that is amply supported by the 
Miner returns of autumn-banded geese. 
According to Ernest F. Holland, manager of 
the Carolina Sandhills National Wildlife 
Refuge (letter to the Jack Miner Bird 
Sanctuary, December 18, 1946), about 
5,000 Canada geese used this refuge and 
the adjacent Great Pee Dee River basin 
in the late autumn of 1945. An additional 
2,500 were reported using the private 
waterfowl refuge of Lockhart Gaddy, lo- 
cated near Ansonville, North Carolina. 

Judged from band recoveries, Lake Murray, 
an impoundment of the Congaree River, is 
probably one of the more important bodies 

of water for Canada geese in South Caro- 
lina. Wateree Pond, a much smaller res- 

ervoir on the Wateree River, appears to 
be second in importance. Other rivers used 
by geese are the Broad, the Saluda (Lake 
Greenwood), and the Savannah (from 
Anderson to Aiken counties). 

In several years prior to the winter of 

1948-49, about 200 Canada geese wintered 
in the vicinity of McBee in Chesterfield 

County and about 250 on Lake Murray 
(W. P. Baldwin, Jr., personal communi- 
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cation, March, 1949). Another 300 fre- 

quented the section of the Savannah River 

bordering McCormick County. The Santee 
Cooper Reservoir area harbored about 250 
Canada geese, the Cape Romain sector of 
the Atlantic Coast about 500, and Winyah 
Bay a small but unknown number. The 
Winyah Bay flock may be only a segment 
of the Cape Romain flock that segregates 
out from time to time. Data on populations 

at the Santee Cooper and Cape Romain 
National Wildlife refuges in other recent 
years are given in table 47. 

Alabama.—According to Howell (1924), 
Canada geese in Alabama are “probably 
most abundant on the Tennessee River in 
the vicinity of Muscle Shoals.” They are 
“numerous every winter in the vicinity of 
Montgomery. On the coast they apparently 

are not common, though found occasional- 
ly.” Since 1942, 300 to 900 Canada geese 

have been reported wintering in the vicinity 
of the Wheeler Reservoir, according to data 
in the files of the United States Fish and 
Wildlife Service. 

Sixty per cent of the Miner-banded geese 
reported killed in Alabama were shot in 
Tallapoosa, Coosa, and Elmore counties. 

Over half of the recoveries from these 
three counties are from the vicinity of Mar- 

tin Lake, an impoundment of the Tallapoosa 

River; the remaining returns from these 

counties are from areas adjoining the Coosa 

Table 47—Numbers of Canada geese wintering at three national wildlife refuges in the 
Southeast flyway, 1934-1945. 

REFUGE 

YEAR St. Marks Cape Romain Santee Cooper 

Season Number Season Number Season Number 

| 
DLS ee ee Winter 5,000 -} Winter 
MEA eine a 5A oes Shire, ons Winter 6,000 
NES a Winter 9,500 
Eh ae Winter 13,500 
RN erotic) Seis sia 4 Sins baits Winter 13,500 | Winter 300 
EL A rr Winter 6,500 | Winter 27 
isa a er Winter 11,500 | Winter 50 
REO Sane «oe vs 2 ais Winter 12,000 
SUR Ae ae Winter 11,000 | Winter 60 Fall 10 

Spring 20 
Sh Winter 13,000 | Winter 83 Fall 120 

Spring 50 
| Shs Sah ese Winter 15,000 | Winter 196 Fall 80 

Spring 50 



202 Ittrnors NaturAvt History Survey BULLETIN 

River impoundments (Lay, Mitchell, and 

Jordan lakes). The flock wintering on 

Martin Lake numbered about 400 in the 

winter of 1939-40 (letter to Jack Miner 
from C. Robinson of Alexander City, Ala- 

bama). 
Georgia.—Band recoveries from Georgia 

are spotty, suggesting that no great con- 
centrations of geese occur anywhere in the 

state, possibly in part because of the com- 
parative lack of large reservoirs or natural 

lakes. The Savannah River from Hart 
County to Richmond County appears to be 
a favored wintering area; the Ocmulgee 
(Lloyd Shoals Reservoir between Jasper 
and Butts counties), the Oconee (Washing- 
ton and Laurens counties), and the Flint 
River (Pike, Upson, Taylor, and Craw- 

ford counties) are other sectors used by 

Canada geese. 
Many of the recoveries from Georgia, 

however, may be from migrating geese 
rather than from wintering flocks. As a 

number of the recoveries are from areas of 

the state directly north of the St. Marks 
National Wildlife Refuge on the Florida 
Gulf Coast, it seems likely that birds en 
route to St. Marks contribute appreciably 
to the kills made in Georgia. 

In 1941, 150 to 200 Canada geese were 
reported using Lake Harding, an impound- 
ment created by Bartletts Ferry dam on 
the Chattahoochee River near West Point 

(letter to Jack Miner from William B. 
Fuller, West Point, Georgia, January 10, 
1941). 

Florida—tThe St. Marks National Wild- 
life Refuge, consisting of 54,681 acres, is 

believed to contain the greatest single con- 
centration of geese in the Southeast popu- 
lation. Although between 11,000 and 15,000 

geese have wintered at this refuge since 
1941, table 46, there have been singularly 

few band recoveries from Miner-banded 

geese in the surrounding country. This 
fact suggests that either the bulk of these 

geese by-pass the Miner Sanctuary on their 
southward migration, and hence are not 

banded, or that the kill in the St. Marks 
area is relatively small. From about 

10,000 geese wintering along a 100-mile 
stretch of coast during the late twenties, 
the annual kill was said to be several 
hundred (letter to Jack Miner from R. G. 
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Porter, Apalachicola, 
1927-28). 

Florida, winter of © 

Future Status 

Although the Canada geese of the South- 
east population winter over an enormous 

area, extending from Virginia to Alabama — 
and the Gulf Coast of Florida, their total 
number is not large. With the exception 
of the flock in the St. Marks area, most of 
the concentrations can be classified as being — 
either small to medium in size and, in the — 
aggregate, may match the St. Marks flock in — 
size. Therein may lie the security of the 
Southeast population. The small concentra- 
tions, by virtue of their size, do not attract 

other than local hunters, whose kill is 

probably fairly light. The paucity of band 
recoveries from the St. Marks area suggests — 
the possibility that the flock there is afforded 
adequate protection by the St. Marks Na- 
tional Wildlife Refuge. a 

In any management measures involving — 
the Southeast population, recognition should 
be given to the fact that the scattered flocks — 
are but segments of a more or less con- 
tiguous population on the breeding grounds. — 
These segments should be carefully censused 
at the time of the annual January inventory 
and the extent of the kill in each wintering — 
area should also be determined within fairly — 
close limits. To help insure the perpetua- 
tion of this population, it may be necessary — 
to declare at least a portion of all reservoirs 
important to wintering geese, and some ad- — 
jacent land areas, inviolate to hunting. 

Insofar as their habitat requirements in 
winter are concerned, Canada geese can be 

They are quick considered adaptive birds. 
to respond to changing agricultural prac- 
tices, to the creation of reservoirs, and to the 

formation of new refuges by changes in 
their habits and their local distribution. — 
W. P. Baldwin, Jr., reported (personal 
communication, March, 1949) that in- ~ 
creasing numbers of Canada geese are win- 
tering in northern Georgia, where they are 
resorting to the cultivated fields. At least — 
some of these geese in former years must — 
have migrated down to the St. Marks area. © 
Such ‘“‘reshuffles” in the population and the — 
problems that arise from them should be 
recognized in any attempts to manage the 

Southeast geese. 
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CLASSIFICATION OF THE CANADA GEESE 

OF THE GENUS BRANTA 

ROBABLY few other groups of North 
American birds have presented the 

taxonomists with greater challenge than the 
white-cheeked geese of the genus, Branta. 
Before the distribution and the relationships 
of the various races can be fully understood, 
much collecting and banding will have to be 
done on the breeding grounds. The com- 
plexity of the problem is apparent when it 
is realized that the race Branta canadensis 
interior alone can be broken down into four 
fairly distinct breeding populations. As 
might be expected, the literature on the 

genus is fairly voluminous and often con- 
tradictory. Some plumage variations once 

thought to have taxonomic significance have 
been shown to be merely variations within 
single populations (Taverner 1931, Elder 
1946, Hanson 19494). In the latest re- 
vision of the genus by Hellmayr & Conover 
(1948), the characters of the downy plum- 
age were taken into consideration. This 
factor considerably enhances the reliability 
of their study over studies previously made. 
They list the various members of the genus 
as follows: 

Branta leucopareia leucopareia 

(Brandt). Tundra goose. [The 
lesser Canada goose of Kort- 
right (1942) and others. ] 
Branta leucopareia occidentalis 
(Baird). West Coast goose. 
[The Western Canada goose of 
Kortright (1942) and others. ] 
Branta minima Ridgway. Cackling 
goose. 
Branta canadensis parvipes (Cas- 

sin). Lesser Canada goose. [See 
Aldrich (1946) regarding the res- 
urrection of parvipes. | 
Branta canadensis moffitti Ald- 
rich. Great Basin Canada goose. 
Branta canadensis interior Todd. 

Todd’s Canada goose. 
Branta canadensis canadensis 

(Linnaeus). Eastern Canada 
goose. 
Branta hutchinsii (Richardson). 

Richardson’s goose. [Branta cana- 
densis hutchinsi of Kortright 
(1942) and others and sometimes 
known as Hutchins’s goose. ] 

Taverner (1931) has pointed out that 
several of the races are markedly distinct 
in the field, but as skins in the laboratory 
they are separated only with difficulty. 

According to James Mark, an Indian living 
at Eastmain, four different kinds of 
Canada geese are recognized by the James 
Bay Indians. The bird called Muskego 
nisku by the Cree Indian, meaning “large 
swamp goose,” is the breeding goose of 
the muskeg, Branta canadensis interior, 
fig. 82. The “coast goose,” Winnipego 
nisku, is restricted to the James Bay coasts 
and observed only while on migration. It 
is reported as being smaller than the swamp 
goose, more vociferous, and having a rela- 
tively shorter neck, a description that fits 

the lesser Canada goose, Branta leucopareia 
leucopareia. Richardson’s goose, Branta 
hutchinsii is called Apichishkish, meaning 
literally a small goose that has attained its 
full growth, fig. 82. The fourth kind 

recognized by the Indians on the south and 
east coasts of James Bay is described as 
being the largest of the group and possessing 
a brown breast, a feature from which it has 
derived its name, Kaoosoupasawat nisku. 

Geese of this kind are reported to breed 

farther north and are called the Fort George 
(Quebec) geese by the Moose Indians. The 
brown breast may represent staining by 
iron-rich waters of the areas frequented 

by this bird, which may possibly be B. c. 
interior. 

It is of interest to note that Blakiston 
(1863) also reported that an Indian on the 
Saskatchewan River described four dif- 
ferent kinds of “grey geese,” the common 

gray goose, a short-necked goose, a small 
goose, and a large goose, descriptive names 
that roughly fit the forms described by the 
Indians of James Bay. 

The chief of the Indians around Lake 
St. Martin, Manitoba, told Taverner 
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Fig. 82.—Profile views of (upper head) an interior Canada goose, Branta canadensis interior 
and (lower head) a Richardson’s goose, Branta hutchinsit. 

(Shortt & Waller 1937) that three kinds of 
Canada geese visit their area. The descrip- 

tions of these three varieties fit canadensis, 
leucopareia, and hutchinsti. According to 

Taverner’s unpublished notes, which Shortt 
& Waller quote, an immense kind of 

Canada goose is also traditional with these 

Indians and “is so rare that it is known 

only by report. It is probably mythical.” 

Despite Taverner’s disbelief at one time 

in the reality of a very large goose, Mer- 

shon (1925) leaves little doubt that a very 
large variety of honker existed. McAtee 
(1944) has also commented on records of 

large geese from the Plains region. Ald- 

rich (1946) has now recognized this large 
race of Canada geese, giving it the name 

moffitti. Individuals of this race, presum- 

ably adult males, are known to range as 

high as 14 to 16 pounds, and even greater 
weights than these have been reported. 
Elder (1946) weighed 2,179 geese and the 
senior author weighed several thousand 
more geese at Horseshoe Lake, Illinois, 

Both specimens are juvenile males. 

without encountering an individual that at- 
tained the weight of 12 pounds. 

In the light of our present knowledge, the 
very large, almost legendary Canada goose 
known to many Indian groups in the boreal 

forest of Canada might be explained by 
individuals of the race Branta canadensis 
moffitti that have been occasionally taken 
north of their normal range. Such occasional 

invasions of the breeding grounds of one 
subspecies of Canada geese by nonbreeding 
members of another adjacent subspecies 

would not be unexpected. (In the above 
case the invasion of the range of B. c. in- 
terior by individuals of B. c. moffitti or an 
even larger extinct variety.) In the summer 
of 1949, Peter Scott, British ornithologist, 
and the senior author observed several flocks 
of nonbreeding “honkers,” B. c. moffitti or 
interior, in the Perry River (Northwest 

Territories) breeding grounds of the smaller 

tundra Canada goose, skins of which have 
been identified by the senior author as those 
of Branta leucopareia leucopareia. 

: 
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The frontispiece shows fishermen congregated along a riprapped approach to one of the 
bridges across Lake Decatur. (Photograph from Decatur Herald-Review.) 
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Biology of the 

White Crappie 

mNALD F. HANSEN 

aris Rafinesque, and the black 
crappie, Pomoxis nigro-maculatus 

Le Sueur), are among the most char- 
‘teristic and abundant fishes of the lakes 
ad streams of Illinois. They are popular 
ith Illinois anglers and are generally 
inked with the better food fishes of the 
ate. Both species have been used ex- 
nsively for stocking artificial lakes of 
irious sizes. 
This paper is based largely on white 

rappie studies carried on by the writer at 
ake Decatur, Macon County, Illinois, 
uring the period beginning in late No- 
ember, 1935, and ending in early Decem- 
er, 1939. Most of the fish for the Lake 
lecatur studies were caught in hoop nets 
Jat were operated at 1- to 2-month in- 
tvals at all seasons of the year. 
Year-round collecting at Lake Decatur 

rovided material on the white crappie for 
etermination of spawning time, length 
f the annual growing period, seasonal 
uctuations in plumpness, time of year of 
igh natural mortality, and date of an- 
ulus formation. In addition, this collect- 
ig brought to light seasonal variations in 
Xx ratios and evidence that the hoop net 
less efficient for capture of crappies in 

‘arm weather than in cold weather. 
Pronounced yearly differences were ob- 

rved in time of annulus formation 
Hansen 1937), length of growing pe- 
od, size and age distribution, and rate of 
rowth of the white crappie. 
Included with information from Lake 

Jecatur is some additional information 
bout crappies that was obtained from 

NHE white crappie, Pomoxis annul- 

in Illinots 

other places in the state as a result of field 
investigations by various members of the 
Natural History Survey staff during an 
18-year period beginning in 1927. 
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The entire manuscript was read by Dr. 
George W. Bennett, Dr. Elizabeth B. 
Chase, and James S$. Ayars, and parts 
were read by Agnes C. Hansen and Dr. 
William C. Starrett. Each offered valu- 
able criticism. 

I am especially indebted to Dr. Ben- 
nett and Dr. Thompson for what they 
have contributed through discussion. 

METHODS AND TECHNIQUES 

Because the white crappies used in this 
study were taken from a number of dif- 
ferent waters, by different collectors, and 
over a considerable period of time, several 
methods of collection and techniques of 
study are represented. 

Collections 

With the exception of two collections 
from hook-and-line catches, all of the fish 
taken from Lake Decatur for this study 
were trapped in l-inch-mesh hoop nets, 
that is, fykes or wing nets, each having a 
pot or rear compartment of l-inch mesh 
(square measure). Most of the fish from 
other waters also were taken with 1-inch 
mesh hoop nets, but some fish were taken 
with hoop nets and seines of other mesh 
sizes, with hook and line, with rotenone 
poison, and by draining lakes. The 
methods of capture are specified through- 
out the paper in connection with discus- 
sion of the data. The l-inch-mesh hoop 
nets retain white crappies as small as 4 
inches total length. The fish of this length 
are usually a little over a year old. No 
effort was made at Lake Decatur to 
sample fish of lengths less than 4 inches. 

Hoop nets of the type used at Decatur 
and at most other collecting stations are 
made of netting stretched over a series 
of wooden hoops to form a cylinder 10 
or 12 feet long and usually 314 to 414 feet 
in diameter. Each net is divided into two 
compartments. A funnel-shaped entrance 
leads fish into a front compartment; a 
second funnel leads them into a rear com- 
partment or pot. A “fingerthroat” is used 
at the inner funnel opening to help pre- 
vent reverse movement, that is, prevent 
escape of fish from the pot. Wings 10 
feet long are attached on either side of 
the hoop at the open end and serve to 
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guide fish into the trap. Ordinarily 
separate lead net, +0 to 60 feet long, is 
used with each hoop net. Two poles, oni ¥ 
at the outer end of each of the ee and — 

of the hoes eet 14 inches square, aa : 
the mesh of the rear compartment, or pot, 
is 1 inch square. Designations of mesh 
size of hoop nets mentioned in this paper 
refer to the mesh of the pot. 

At Lake Decatur and elsewhere, the 
hoop nets were set usually with a few 
inches of net standing out of water. For — 
example, a 31/-foot-diameter net was set 
where the water was about 3 feet deep. 
The period between setting the nets and — 
emptying them varied ordinarily co 
to 3 days. 

tion of heavy ice over most of the Jalen In 
January, 1938, nets were set in a place 
that was kept open by warm water from — 
the A. E. Staley plant. This water, which | 
flowed into the lake from a ditch just 
above Nelson Park, fig. if originally wae 

the ae at new Illinois Terminal Rail- 
road bridges, three-fourths of a mile below 
Faries Park, fig. 1, on the upper west side 
of Lake Decatur. Neither at Lake De-~ 
catur nor elsewhere were nets operated — 

under the ice. 

Length Measurements 

Most white crappies included in this — 
study were measured in inches, to the ~ 
nearest tenth of an inch, on calibrated 
measuring boards. The 1933 collection of 
crappies from Senachwine Lake was meas- 
ured in millimeters. 2 

Standard length was the basis of 
measurement before January, 1939, and — 
total length after that date. Total length 
was measured from the tip of the lower 
jaw to the end of the longest ray of the 
tail with the mouth of the fish closed and 
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Fig. 1—Lake Decatur and connecting streams, from the U.S. Coast and Geodetic Survey 
Decatur Quadrangle. 

with the rays of the tail laid parallel 
rather than fanned. Standard length was 
measured from the tip of the lower jaw 
to the crease at the base of the tail. This 
crease marks the anterior end of caudal 
rays and is a little forward of the last 
scales on the tail. The standard-length 
measurements were converted into total 
lengths for this paper, except that stand- 
ard lengths were used in computing coefh- 
cients of condition and in discussing 
length-weight relationships. 

Length classes are designated in this 
paper by class center. Three different 
class intervals were used: one-half inch, 1 
inch, and 114 inches. Fish were assigned 
to length classes as illustrated by the fol- 

lowing examples from the class intervals: 
One-half-inch class interval: 5-inch 

class (4.8-5.2 inches); 514-inch class 
(5.3-5.7 inches). 

l-inch class interval: 5-inch class (4.6- 
5.5 inches) ; 6-inch class (5.6—6.5 inches). 

114-inch class interval: 6-inch class 
(5.3-6.7 inches); 714-inch class (6.8— 
8.2 inches). 

Weight Measurements 

Lake Decatur crappies were weighed on 
a Chatillon dietetic spring balance of 1,000 
grams capacity. The dial of the scale was 
marked at +-gram intervals, and readings 

were made to the nearest 4-gram mark. 
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The fish were iced if necessary to prevent 

their spoiling when more than a day was 
required to handle large collections. The 
1933 Senachwine Lake crappies 2 inches 
or more in length were weighed to the 
nearest one-tenth gram; those less than 2 
inches long were weighed to the nearest 
one-hundredth gram. The crappies from 
Horseshoe Lake and Craborchard Lake 
were weighed to the nearest one-hun- 
dredth pound. The Senachwine Lake 
crappies were carefully wiped to remove 
excess water before being weighed. This 
practice was not followed elsewhere. 

During the first several hours after 
death it is possible that fish, if kept in 
water, gain slightly in weight. Repeated 
weighings of a white crappie that before 
death had a total length of 8.5 inches and 
a weight of 148 grams showed after death 
a weight increase of 2 grams in 4+ hours 
and 6 grams in 7 hours. This fish was kept 
in ice water between weighings. 

There may also be a slight decrease in 
body length after death which, together 
with the increase in dead weight over live 
weight, would tend to give a dead fish a 
higher coefficient of condition than a live 
one. Whether this weight change is typi- 
cal or not, it probably had only a minor 
effect on the conclusions reached from the 
length-weight study of the Lake Decatur 
fish, since measuring and weighing usually 
were completed within 4 to 5 hours after 
the fish were removed from the nets. 

Identification of Sexes 

Differences in breeding coloration were 
not usually relied upon as a method of 
distinguishing sex. This method was used 
for a single collection (June 2-5, 1947) 
at Lake Decatur, and was also used by 
Dr. David H. Thompson for his observa- 
tions on sex in the Illinois River valley 
in 1942. As shown by tests, however, this 

method is not entirely reliable, and the 
rule at Lake Decatur was to dissect a fish 
when neither eggs nor sperm could be 
squeezed from the genital opening. 

Scale Collections 

Thirty to 50 scales were removed from 
the left side of each fish in the region 
between the dorsal spines and the lateral 
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line. At Lake Decatur, to avoid the acci- — 
dental mixing of scale samples, scaling — 
tools were rinsed after scales had been 
taken from each fish. 

Scale Analyses E 

Fish ages were determined by counting 
the number of annual rings on the scales. — &. 
About half the scale examinations were 
made with a low-power, binocular, dic 
secting microscope on uncleaned, un- 
mounted, dry scales. The other examina 
tions were made from the projected 
images of cleaned scales mounted on slides — of 
in glycerine jelly or Farrant’s medium. 

Interpretation of the growth rings is 
discussed in the section that deals with age 
and growth. Age readings were made on — 
practically all white crappie scale material — 
collected in Illinois for the Natural His- 
tory Survey up to January, 1939, and on 
some material collected later. 

With the following exceptions, age de- — 
terminations are those of the author: Lynn 
Hutchens read the scales collected at 
North Lake, November, 1931, Lake Chau- 
tauqua, November, 1936, and Weldon 
Springs Lake, July, 1936; William Hoyer 
(National Youth Administration) read 
the scales collected at Senachwine Lake, 
August—November, 1933. Hutchens read 
the Lake Decatur scales collected in 
March—August, 1937; most of the June 
—August collections of that year were re- 
examined by the author. : 

Sampling Procedure 

At Lake Decatur, and usually else- — 
where, data from hoop nets were obtained Ri 
from entire catches; no attempt was made 
to select fish of any particular size. How- 
ever, about one-third of the scale mate-~ 
rial from the rest of the state was col- 
lected during a Natural History Survey 
tagging experiment in which only speci-— 
mens longer than 6 inches were used. Also, — 
some of the fish which the Survey tagged 
were caught by commercial fishermen, and 
field notes did not always show whether 
these fishermen had furnished their entire — 
catches or not. It can be assumed that 
anglers, from whom some of the data were 
obtained, did not in all cases keep all of 
their small fish. 
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Periods of Study 

The over-all period covered by the Lake 
Decatur collections was late November, 
1935, to early December, 1939. Length 
measurements and scale samples were ob- 
tained from all Lake Decatur collections. 
Weighing was begun in early April, 1936, 
and continued through 1939. Sex, whether 
male or female, was recorded at two pe- 
riods, late May, 1936, through July, 1937, 
and November, 1938, through December, 
1939; records were kept of ripe fish taken 
at spawning time in 1936, 1937, and 1939. 

Age readings and the study of length- 
weight relationships were terminated with 
the collection of January 9, 1939. The later 
1939 collections were used in the study 
of size distribution, sex ratio, and seasonal 
variations in rate of hoop-net capture. 

Study Limitations 

In certain phases of the Lake Decatur 
study, analyses were made on the basis of 
broods. Fish hatched in the same calendar 
year constituted a brood. Because the 
brood assignments in collections made in 
May and June, 1936, at the time of an- 
nulus formation were thought to be par- 
ticularly open to question, the collections 
taken during those months were not used 
in making certain analyses. 

In general, the study of broods was 
limited to those from which fish were 
taken in greatest abundance over the 
longest periods. The older broods, which 
disappeared from net catches shortly after 
the beginning of observations (broods 
hatched in 1930-1932), were omitted 
from most analyses. 

Some entire collections, or parts of col- 
lections, were omitted from consideration 
when a breakdown of data into several 
categories resulted in poor representation. 
Two collection dates that appear in 

some of the tables, one in May, 1937, and 
one in May, 1939, were based on obser- 

vations of fish caught by anglers. These 
dates are, therefore, not represented in the 
tables showing rate of catch in hoop nets. 

CRAPPIE DISTRIBUTION 

Both the white crappie and the black 
crappie were reported by Forbes & Rich- 
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ardson (1920) as occurring in lakes and 
streams throughout Illinois. The black 
crappie was reported as the more common 
species in the glacial lakes of northeastern 
Illinois, and the white crappie as the more 
common in the creeks of the state. 

Relative abundance of the two species 
tends to vary sharply in hoop-net sampling, 
which has provided most of the recent 
data on distribution of crappies in this 
state. Although no assurance can be given 
that net sampling has been adequate in all 
the localities sampled, it is believed that 
the relative abundance of the two species 
has been correctly represented for the 
various categories of lakes and streams 
discussed. 

In all Illinois water-supply reservoirs 
that have been intensively studied, white 
crappies were found to be more abundant 
than blacks. The whites made up at least 
95 per cent, and the blacks 5 per cent or 
less, of the large number of crappies 
caught with hoop nets in three reservoirs, 
Decatur, Craborchard, and Pana; the 

whites were the only crappies caught in 
Lake Springfield. The hoop-net observa- 
tions at Lake Springfield and Lake Deca- 
tur were verified by observations of the 
hook-and-line catch in these reservoirs. 

The predominance of white crappies in 
these reservoirs may be due to one or sev- 
eral factors, three of which are suggested 
here: (1) a possibly greater suitability of 
the reservoir habitat for white crappies, 
(2) a probable predominance of white 
crappies in feeder streams, (3) a possibly 
heavier artificial stocking of white crap- 
pies. 

In most ponds studied by the Natural 
History Survey, white crappies were 
found to outnumber blacks. In a poison 
census of 22 ponds of 12 acres each or 
smaller (Bennett 1943), both species were 
found in 1+ ponds, only whites were 
found in 3, and only blacks in 3. In the 
1+ ponds in which both species were found, 

whites predominated by weight in 10, 
blacks in 1; only traces of the two species 
were found in 3 ponds. 

One possible explanation of the pre- 
dominance of whites in most of the ponds 
may be the more common occurrence of 
these fish in ‘“‘creeks” (Forbes & Rich- 
ardson 1920), the source of many of the 
fish used in stocking ponds. The green 
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Fig. 2.—Public bathing beach at Nelson Park, Lake Decatur, in July, 1943. 
Decatur Herald-Review.) 

sunfish, a typical creek species, was found 
in all but 1 of the 22 ponds censused by 
Bennett. Another possible explanation 
may be a predominance of whites in the 
natural stocking that takes place from 
feeder streams or from nearby streams 
that overflow in times of high water. Still 
another explanation may be a greater 
suitability of the pond habitat for the 
whites. 

In bottomland lakes bordering the Illi- 
nois River, the predominance of one 
species over the other is not striking. Both 
species seem to be abundant. Of the crap- 
pies taken in a 1942 hoop-net survey of the 
Illinois River and its bottomland lakes, 56 
per cent of the total crappie catch from 
the lakes were blacks. In collections from 
most of these lakes, the blacks predom- 
inated. In collections from the only two 
bottomland lakes sampled along the Ohio 
River, the whites predominated. 

In the main channel of the Illinois 
River, the predominance of the blacks is 
more pronounced than in the bordering 
lakes. Of the crappies taken from the main 
channel in the 1942 survey mentioned 
above, 73 per cent were blacks. Of the 
crappies taken in 1944 and 1946 hoop-net 
surveys of Mississippi River navigation 
pools (pools 12-26) extending from Du- 
buque, Iowa, downstream to Winfield, 

(Photograph from 

Missouri, approximately two-thirds were 
whites. 

Data on the following rivers in which 
both species of crappies occur may not 
give a true Picture of relative abundance, 
since, in spite of intensive netting opera- 
tions, rather small numbers of crappies. 
were caught. Records show that more 
blacks than whites were taken in the Des 
Plaines River, but that more whites than 
blacks were caught in the Rock, Kaskas- 
kia (Luce 1933), and Ohio Rivers: 

Hubbs & Lagler (1947) stated that the 
black crappie is less common than t 
white crappie in silty waters. The rela- 
tion between siltiness and the predomi- 
nance of one species over the other is not 
clearly apparent in the Illinois waters 
studied. The black crappie, for instance, 
predominates in some of the silty wate : 
of the Illinois River valley as well as 
comparatively non-silty glacial lakes 
the northeastern corner of the state. 

DESCRIPTION OF 
LAKE DECATUR 

Lake Decatur, fig. 1, is a city water 
supply reservoir made in 1922 by dam: 
ming the Sangamon River at Decatur, 75 
miles below its source. While the lake 
was built primarily to meet the home and 
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industrial water needs of a manufacturing 
center, recreational uses that include fish- 
ing, swimming, and boating are encour- 
aged by the city, figs. 2 and 3. 

The lake is 10.4 miles long and varies 
from one-fourth to three-fourths of a mile 

¥ 

Fig. 3.—Sail boating on Lake Decatur; the Aloha in 1939. 
Herald-Review.) 
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in width; its original area was 2,805 acres. 
In 1936 Glymph & Jones (1937) found a 
depth of 15 feet at the dam and a depth 
of 6 feet midway in the lake between 
upper and lower ends. 

Oxygen analyses made on July 29, 

(Photograph from Decatur 
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1932, by D. J. O'Donnell, then of the 
Natural History Survey, indicated a fairly 
uniform distribution of dissolved oxygen 
from surface to bottom. 

Ice covers most of the lake for about 2 
or 214 months of the year. Some dates of 

Table 1—Species and numbers of fish caught in l-inch mesh hoop nets at Lake Decatur 
during the period April, 1936, through September, 1937. 

Ittunors NaTuRAL History Survey BULLETIN Vol. 25, Art. 4 

1936-1946. In The Story of a Lake, 
Walker (1949) has given a popular ac- 
count of the silting of Lake Decatur. 

The turbid condition of Lake Decatur 
probably accounted for the scarcity of 
aquatic plants at the time of this study. 

Species* 
NuMBER OF 

Fisu 
Caucur 

Shortnose gar, Lepisosteus platostomus Rafinesque. . 
Gizzard shad, Dorosoma cepedianum (Le Sueur). . . 
Buffalofishes, Megastomatobus cyprinella (Valenciennes), Ictiobus niger (Rafinesque), and 

T. Gubalus (Rafinesque).. 2323.50. ia oso. oe 
Garpsuckers | @arprodes span are poets htinieee nee 
Spotted sucker, Minytrema melanops (Rafinesque) 
White sucker, Catostomus commersonnii (Lacépéde) 
Redhorse, Moxostoma sp........00 0020 eee ee 
Carp, Cyprinus carpio Linnaeus................-. 
Golden shiner, Notemigonus crysoleucas (Mitchill). . 
Channel catfish, Ictalurus lacustris (Walbaum).... 
Yellow bullhead, Ameturus natalis (Le Sueur)...... 
Black bullhead, 4meiurus melas (Rafinesque)...... 
Flathead catfish, Pi/odictis olivaris (Rafinesque). . . 
Pike, Bsox /uctus Vinnaeuss..- oes sl) veel 
White crappie, Pomoxis annularis Rafinesque...... 
Black crappie, Pomoxis nigro-maculatus (Le Sueur) 
Warmouth, Chaenobryttus coronarius (Bartram).... 
Green sunfish, Lepomis cyanellus Rafinesque...... 
Bluegill, Lepomis macrochirus Rafinesque......... 
Pumpkinseed, Lepomis gibbosus (Linnaeus)....... 
Largemouth black bass, Micropterus salmoides (acépéde)if ay iia he ae oy, ee iegees 29 
Yellow perch, Perca flavescens (Mitchill).......... 
Yellow bass, Morone interrupta Gill.............. 
Freshwater drum, A4plodinotus grunniens Rafinesque 

ENP Aare Rete ea Wifi Oo ~ 6 
OLR tllia Wislig ta. aGh a ahd et eter ee 614 

Ea ions attr er & 268 
hte eae 292 
bokad ian Pele coenie ae ee 1 

pel eet 119 
SDN ah RN se ana 141 

oy De Mpeee id eicke atae eke a ae he 880 
wo Xo = 

A 

Jae 3 

ee ee ee ee a ee ee eee 

NN tn w rN 
a 

ped Lip ioe Snir get 

ot 

* Common and scientific names from American Fisheries Society Special Publication No. 1 (Anonymous 1948). 

ice departure were February 23, 1936, 
February 28, 1939, and March 13, 1940. 

Glymph & Jones (1937) showed that 
during the first 14 years of impoundment, 
1922-1936, sediment had been laid down 
on the bottom to a depth that averaged 1 
foot near the dam and increased gradually 
to 2 feet in the upper portion of the lake. 
Deposits of sediment from 3 to 7 feet thick 
were measured in the old river channel in 
the main part of the lake. The river chan- 
nel above the lake had remained quite 
clear of deposits as a result of the scouring 
action of floods. The accumulation of 
sediment in Lake Decatur had resulted in 
a loss of 14 per cent of the original storage 
capacity of the reservoir, or | per cent per 
year. According to Brown, Stall, & De 
Turk (1947), the rate of loss increased to 
1.2 per cent per year during the period 

While in some places there were extensive 
beds of water primrose (Jussiaea sp.), 
arrowhead (Sagittaria sp.), and cattail 
(Typha sp.), most of the shore line was” 
bare of emergent aquatic plants. No plants — 
of strictly underwater habit were re-— 
corded, although they may have been 
present in some areas. A 

The bottom fauna of this lake wa 
studied by Gersbacher (1937) and them 
plankton by Eddy (1932). M4 

A list of the species of fish and numbers 
of each kind caught in Lake Decatur with © 
hoop nets from April, 1936, through Sep-— 
tember, 1937, is shown in table 1. The 
species composition of anglers’ catches at 
Lake Decatur as obseryed in partial cen-— 
suses is shown in two tables: table 2, rep- 
resenting counts by the writer of the 
catches of 71 fishermen who were usin 

ise 
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Table 2.—Species and numbers of fish 
caught with live minnows by 71 bank fisher- 
men at Lake Decatur, as shown by stringer 
counts in May, 1937, and May, 1939. 

| NuMBER oF NuMBER OF 
| Fish Caucur | Fish Caucur 

SPECIES | May 16, 1937,| May 17-20, 
/ BY | 1939, By 
| 13 FisHERMEN | 58 FisHERMEN 

Channel catfish. | — 5 
Flathead catfish. 1 1 
White crappie... | 86 102 
Black crappie... .| 1 — 
Green sunfish. . | 2 -- 
mannish*....... -- 1 
Largemouth bass 1 — 
Yellow bass. 1 — 
Freshwater 
JST See + % 

TiC) ae 9% 112 

* Kind not specified. 

Table 3.—Kinds and numbers of fish caught 
with earthworms by Harold Taylor in year- 
round fishing at Lake Decatur; 179 trips dur- 
ing the years 1934-1938. 

NuMBER OF 
Kinp oF FisH* FisH 

CauGuT 

PINE acl ote Rois oes ate oS wi 3 
BMMSUCHTDT Es ters (nisne S Siere sans os 1 
Sucker and redhorse.......... 9 
OS, A See ee 169 
PEMICN CAG. 2h cot n/a ons, 113 
ROMMEL Wace ole seas a ees aid 1,089 
— ULSEG Ee oa 2 
MET ire Coded ottinece ee xe 11 
ESL aA oe 160 
MEET OVATTASS uae nts boiler hve a'd ma 245 
72 BLUE Ts BS Sena 690 

127 CS ane shell 2,492 

Total weight, 1,012 pounds 

_* Names of fish are those used by Harold Taylor in 
his records. The sheepshead is the same fish as the fresh- 
Water drum. 

live minnows for bait, and table 3, show- 
ing the catch of one fisherman, Harold 
Taylor, in the course of 179 trips (mostly 
at the head of the lake), in year-round 
fishing over a 5-year period. While Tay- 
lor’s personal record shows that a variety 
of species could be caught in the lake, there 
was relatively little fishing for any kind 
but crappies. Many Decatur residents and 
many people from surrounding towns took 
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advantage of the crappie fishing. Stringers 
examined at Lake Decatur in 1937 and 
1939, table 2, as well as those examined in 
1935, contained many more white crappies 
than black crappies. 

SPORT FISHING 

At Lake Decatur, fishermen inter- 
viewed during the period of field work 
reported that they caught white crappies 
principally from March | to June | and 
that midsummer fishing was a waste of 
time for most of them. In 1935, however, 
crappies continued to bite well until mid- 
July. In some Illinois localities crappie 
fishing is less confined to the spring months 
than at Lake Decatur and in a few is con- 
tinued during most of the year. 

At Lake Chautauqua, the most pro- 
ductive crappie fishing in 1941 and 1942 
came in May and June (Hansen 1942), 
while the best fishing in 1944 came be- 
tween mid-July and mid-September. A 
12-year fishing record for Rinaker Lake, 
Macoupin County, studied by Dr. David 
H. Thompson (unpublished) showed that 
June, July, and October were the best 
months for crappie fishing at that lake, 
with July somewhat better than the other 
2 months. Illinois crappies sometimes bite 
well in midwinter as shown by excellent 
catches made in January of some years in 
open water areas at the edge of Lake Chau- 
tauqua. The numbers and kinds of crap- 
pies caught have not been recorded and 
may have included both species. 

At Lake Decatur, during the period of 
this study, crappie fishermen generally 
fished on the approaches to the several 
railroad and highway bridges that cross 
the lake. Here most of them sat on the 
broken concrete riprap and fished with 
cane poles and live minnows, frontispiece. 
At this lake, fishermen did little crappie 
fishing from the natural lake shore or 
from boats. 

In most other parts of Illinois, as at 
Lake Decatur, still fishing with live min- 
nows is doubtless more common than 
casting, trolling, or fly fishing. At Rinaker 
Lake, however, the preferred method is 
trolling with either live or dead minnows. 
According to Evermann & Clark (1920), 
trolling was at one time a favorite method 
of taking crappies at Cedar Lake, Indiana. 
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Large crappies are occasionally caught 
on bass plugs. Worms and artificial fly- 
rod baits are ettective at times. Larry 
Simand.e, who, while living at Canton, 
often fished for crappies with artificial 
baits at Lake Chautauqua, recommended 
the following fly-rod baits: Paulson’s Pilk 
(weedless) with pork rind, Pflueger Pilot 
flies, Pflueger Pippin Wobbler, and four 
patterns in trout flies—white miller, red 
ibis, royal coachman, brown hackle. 

Robert Page Lincoln, outdoor writer, 
is credited with describing a trolling lure 
that he considered as good a crappie bait 
as a live minnow. This bait consisted of a 
strip of freshly caught fish measuring a 
little over an inch in length (with skin 
on one side) placed on a hook below a 
one-half to three-quarter inch gold-plated 
spinner; a 4-foot gut leader was used 
between the spinner shaft and line. 
A few fishermen employed special 

methods and were successful in catching 
crappies at Lake Decatur throughout the 
summer. The method described by E. F. 
Zehnpfund involved wading near the bank 
where the water was | or 2 feet deep and 
slowly bobbing a minnow up and down 
near projecting sticks and brush. This 
fisherman emphasized that where obvious 
cover, such as brush, was scarce he did not 
overlook the most isolated projecting weed 
stalk as a possible place to catch a fish. 

Robert Witke used a different method 
for catching crappies in the summer: A 
stake was driven into the lake bottom 
with 2 or 3 feet left projecting above the 
water. A line with hook attached was 
fastened to the top of the stake so that 
a live minnow placed on the hook was 
able to swim only in a small area close 
to the surface. The crappies then came to 
the surface to take the bait. 

Mr. and Mrs. O. D. Zook of Spring- 
field have fished for white crappies in Lake 
Springfield for many years and have es- 
tablished for themselves a local reputation 
as expert crappie fishermen. While most 
fishermen at Lake Springfield, like those 
at Lake Decatur, have difficulty in catch- 
ing crappies in midsummer. Mr. and Mrs. 
Zook have usually been able to catch these 
fish from early spring to late fall by 
varying their fishing methods with season 
of the year. They use artificial lures as 
well as minnows. Mr. Zook, who special- 
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izes in artificial fly-rod baits, has had 
success with a small spinner and white fly 

baits (Pflueger Pippin Wobbler, Arboga 
Tin Liz, South Bend Trix Oreno) a 
with homemade baits patterned after 
baits named. He is of the opinion t 
these metal baits are improved by repla 
ing their metal “flippers” with a strip ¢ 
thin white rubber, one-eighth inch w 
by 1 inch long, tapered to a point. He 
used artificial lures mainly in his spring) 
and fall fishing. 1 

The Zooks fish with minnows in shal- 
low water in the spring but in deep water 
in the summer; in early spring from a 
bank where the water is only 1 or 2 fee 

boat dock, they fish with minnows from a 
boat in a submerged creek channel at 
depth of 10 to 15 feet. These two fisher 

fishing and making the crappies bite 
another. Mrs. Zook has written as follow: 

“Sometimes a foot in depth or a foot to! 
one side or the other makes a difference of: 
an empty or full stringer. I bob the min 
now up and down—move it sidewaj 
through the water—change spots if it 

ing constantly. If the’ crappies don’t 
almost as soon as the minnow is drop 
in, you may as well move around and 
gravate them until they do hit. I kno 
is possible to do that. In the spring I say 
a 14-inch crappie in the boat house; 1 
took me 25 minutes to catch him. If ev 

teresting how he would knock the minnoy 
out of his way.” ag 

The Zooks believe that crappies like 
stay in and around brush and snags, a 
that these fish sometimes show a prefere 
for small minnows over large minno 
Two Peoria Lake fishermen were s 
that large-size crappies, kind not men- 
tioned, preferred small minnows while 
medium-size crappies were not so par 
ular about the size of the minnows. 

In Lake Springfield, where most of 
crappies are small, the Zooks usually 
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best catches of large crappies during 
first 3 weeks in May and continued 
ke good catches of small crappies for 
weeks longer. 

ou. fishermen keep quite small crap- 
pies when large ones are scarce. Of 32 

gers containing white crappies exam- 
ined at Lake Springfield, May 22-25, 
1941, 30 stringers contained white crap- 
pies that measured 7 inches or less, total 
length. A grouping of the 296 white crap- 
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pies found on the 32 stringers into half- 
inch length classes showed that 66 per cent 
fell in the 514- to 7-inch classes, 27. per 
cent in the 7!4- and 8-inch classes, and 7 
per cent in the 814-inch class or above. 

NET SAMPLING 

In hoop-net fishing for crappies, varia- 
tions have been found in the rates of 
capture at different seasons; also, in the 

Table 4—Seasonal variation in rate of capture of white crappies in l-inch-mesh hoop nets 
in ‘Lake Decatur. 

} 
ere Noumser | NumBer 

igi eel SampLinG STATION ies Ner- or Waite EER 
LLECTION Never Days |Crappies| Net 

| Caucur Day 

1935 
_. . 2 | LEER ELE Te 0 EI ga ee 2-3 3 78 26 

1936 
ee 2) Rares Park. 22. 2/322 05. cases sess 3 16 326 21 

46 arses atheey Aah. oraict oc cee s 1 4 75 19 
Faries Park and Big Creek... ...... 1 7 100 14 
arte RaGh Se stein Sais sic'alave'e a 1 3 15 5 
37a Ge 8 Sec Re te 1 6 48 8 
Bigierreiser te ene Sane So oles 1 5 153 15 
Pripy rent es eva arte vickseaee a vaysisis 1 6 29 5 
Mipican batts BCA. 20:5 «ata ai. 2 a 2 4 61 | 15 
EOE Sd EE, ge a 3 12 240 20 
BISeMOMITEES . Cait< one eo 0 inte 3 15 297 20 

2{| LAE Ye (GSU LE ty ogee ee a : 2 16 666 41 
Rite ve NA Keee Harpers heel c ose Sasi safe 2 6 117 20 
| PEAS TOS ULES Vg lela sea 3 12 233° | 19 
Regtaect bane ec Peon ee sacs oc os 3 9 140} 16 
PATER Es Sate con See toe oe ne a) 27 94 3) 
Big Creek, Lost Bridge, and Beverly 
leh eres See ara Osta. 3 30 74 2 

PES ETS See ee en Se 3 6 218 7 
Pbarwebanton. cok Soe.) eww Sen ees 3 3 6 170 28 

PStaley syantlet 2s, 40.6% «20 6ee 3 17 18 1 
PSIecteat ee ens a dt esis a cis oes 3 9 266 30 

iaresi Packet So 3 ot 39-inch tees 4 8 108 14 
PR ALIeS Pathe See ec hicic cca.e fcuiviens 3 9 42 | 4 
SES LE Gy eo ae Cie aeeaen eae ifs 14 79 6 
ETL oes See eee 4 TONP :| 67 7 

SMG aRIES ET aPKopa ons. sot saa ce eso 344 20 75 4 
| | 

| 34 mile below Faries Park.......... - LR Ales ghee, 13 
hares. Ate ele. 4 16," || 315 20 
OOS dl PER aie en 4 So) 148 19 
OLDS Fre Se re er ee eee 4 12 122 10 
PURPIDE EPCOMMCE Ys © vo ote cied ose he Se ope’ 6 12 136 11 
Faries Park and 14 mile below. . 4 15 302 20 
ESP AERS oe nate S ute wees chs + 12 82 7 
MelsoniPark Beach .'.s5 6.0.0.0). 3 6 270 45 
Nelson Park Beach......... 6 24 829 | 35 
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Fig. 4.—Seasonal variation in the rate of capture of Lake Decatur white crappies in inch- 
mesh hoop nets in the years 1935-1939. 

rates of capture of the two species at dif- 
ferent times of day and from week to 
week, 

Seasonal Variations 

Ordinarily the Lake Decatur crappies 
were more readily trapped in fall, winter, 
and spring than in summer. They were 
least readily trapped from about mid-July 
to late September, table 4 and fig. 4. The 
more noticeable departures from this trend 
include comparatively good catches in July, 
1936, and July, 1939, and comparatively 
poor catches in January, October, and 
November, 1938. To some extent the wide 
fluctuations in catch rate at Lake Decatur 
may have resulted from lack of uniformity 
in sampling procedure. Thus, number of 
nets in use, number of days of operation, 
manner of setting, and occasional shift- 
ing of the nets from the Faries Park area 
to other places on the lake were all vari- 
ables that might have affected the catch. 
All of the sampling in 1937 and 1938 was 
done in the Faries Park area, with the ex- 
ception of the August collection in 1937 
and the January collection in 1938. Sum- 
mer mortality of crappies, discussed in the 
section “Size and Age Distribution,’ may 
have contributed to the poor summer net 
fishing at Lake Decatur. 

Hoop-net sampling at Lake Glendal 
Pope County (unpublished data), 
shown similar seasonal trends in catch 
ability of the bluegill, Lepomis macri 
chirus, and the largemouth bass, MM. 
cropterus salmoides. Lake Glendale ne 
ting operations were carried on at spec 
fied stations, and sets were duplicated th 
year round. 

According to statements of commerci 
fishermen on the Illinois River, carp an 
buffalo also are trapped with difficulty] 
the summer months. 

Species Variations 

Differences in behavior patterns of 
black crappies and white crappies 4 
suggested by differences in rates of cap-| 
ture of the two species. t 

Catch Rates at Night and Durin 
Day.—A hoop-netting experiment (results) 
unpublished ) carried on by Dr. David ] 
Thompson in 1931 at Meredosia Bay, oi 
of the large bottomland lakes along the Ill 
nois River, suggests the presence of a dal 
rhythm in crappie movement. The hot 
nets were raised, emptied, and reset twit 
daily at the approximate hours of 6 All 
and 5 p.m. on 25 different days during 
period of June 24 through August | 
Nets were set within about 150 feet of the 
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Table 5.—Catches of white crappies and black crappies in morning and evening raises of 
l-inch-mesh hoop nets. Data from an unpublished study made by David H. Thompson at 
Meredosia Bay, near Meredosia, Illinois, summer of 1931.* 

NuMBER Number or Wuire Crappies | Number or Biack Crapples 
OF 

Nets } a 
6 a.m. Raise | 5 p.m. Raise 6 a.m. Raise | 5 p.m. Raise 

10 373 196 527 # 183 

ace Sagal el cet 7 RSS Ree eae CaM Ta ear a 
6 138 51 247 27 

ae mn esas Ae OG lt he AOS ol Sp dae 
6 79 63 74 14 
6 84 64 31 28 
6 44 84 10 3 

Reka; Pee amet tigott} ) . Sasb al get pee, bh ea eae 
4 182 45 418 16 
4 162 42 332 11 
4 221 50 364 21 

aaa PeeeiMerc ishmcape ce ag. fh) og fs Seg 
4 259 98 1,311 158 
4 120 69 529 56 
4 316 56 1,002 63 

AC ae RPC Masa i eh ape soe gg ras |! AGT es 
4 25 6 73 14 

igi eee NANG ik AEM WH 18. DOT tal. ead oe 

eae pata ig iPeihe ge Mla i wri rage g to 8 grains 

ee y eS MaRS ais al nade BS wi lhok cele clo ae0h cw 
4 57 46 a7 9 
4 68 thi) 63 15 
4 64 46 32 10 
6 74 23 64 3 

ie 3,063 1,376 6,886 879 

* Horizontal broken lines set off raises made in the same locations. Fishing was carried on in nine different parts 
of the lake during this experiment. 

Table 6.—Rates of capture of white crappies and black crappies in short periods of fishing with 
l-inch-mesh hoop nets. Data from an unpublished study made by David H. Thompson at Mere- 
dosia Bay, near Meredosia, Illinois, summer of 1931. 

Ner 
Srarion Pertop oF FIsHING 

June 24. 
June 30-July 1 
July 7-10 

Numser oF Fisu Carcu per Net-Day 
Tora. oe att 
NeEt- 
Days White Black White Black 

Crappies Crappies Crappies Crappies 

10 569 710 60 71 
td 362 468 30 39 
24 644 277 27 12 
16 892 1,482 56 93 
16 1,088 3,991 68 249 
8 93 189 12 24 
6 175 338 29 56 
4 58 36 15 9 

22: 1,134 274 52 12 
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shore where the water was about the depth 

of the nets or shallower. The location of 

the nets was changed at weekly intervals. 

The experiment showed that except on 

a few dates both species entered the nets 

in larger numbers between the hours of 

5 p.m. and 6 a.M. than in the remaining 

hours of the day, table 5. During the 

whole experiment the raises at 6 A.M. 

yielded approximately twice as many 

whites and eight times as many blacks as 

the raises at 5 p.m. It is not known 

whether fish in the 6 A.M. raises had en- 

tered the nets during the hours of total 
darkness. It is presumed, however, that 

many had. 
The following are offered as explana- 

tions of the larger catches at night: (1) 
The fish possibly were more vulnerable to 
capture during the hours of darkness when 
less able to avoid the nets or see their way 
of escape if once captured. (2) They pos- 
sibly were more concentrated near shore 
during all or part of the night period 
(this explanation implying in-shore and 
off-shore movement, perhaps for purposes 
of feeding). (3) They possibly were more 
actively engaged in swimming at night 
than during the day. It is not believed that 
the longer night period, 13 hours as com- 
pared with 11 hours during the day, could 
fully account for the differences observed: 

A. striking difference between white 
crappies and black crappies in the degree 
of expression of this day-night catchability 
was found. Morning raises yielded more 
blacks than whites, evening raises more 
whites than blacks, table 5. 

Catch Rates by Weekly Periods.— 
Additional evidence that white crappies 
have different behavior patterns from 
those of black crappies is shown by com- 
paring catch totals by 1-week periods. In 
tables 6 and 7, catch totals of white crap- 
pies and of black crappies are shown for 
hoop-net fishing carried on at Meredosia 
Bay in 1931 and at Lake Chautauqua at 
various times in the period 1931-1945. 
These tables show that in both lakes the 
ratios of numbers of these two species 
often fluctuated widely from week to 
week, sometimes in spite of large catches 
of both species. It must be emphasized, 
however, that the netting sites were 
changed at frequent intervals at both 
Meredosia Bay and Lake Chautauqua and 
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Table 7.Fluctuations in numbers of whi 
crappies and black crappies collected du 
short periods of fishing with l-inch-mesh hoo 
nets at Lake Chautauqua, near Havana, II 
nois, 1931-1945. 

Numser NuMBER 
Dare or Cottecrion* | or Wuirre | or Bract 

Crappies | Crappie} 

1931 ; 
June HS eae eee 48 205 

1934 
April 4-May 4.......... 6 1,303 

1935 ¥ 
Noy.14-25 2s) cee 5 34 

1936 
Feb. 12—April 12........ 3 18 
Sept 156 Ack Sater 134 : 
Septi Site cer le aaa 455 241 
Sept. 14-20... 2. ek fea. 117 119 
Sept: 2l]2 75 3. ube ae 158 141 
Sept. 28-Oct. 4:......... 465 179 
Octs S=ll cane. ose eRe 160 305 
Oct? [21ers tere 208 465 
Oct. 26-Nov. 1......... 24 145 

1937 4 
March 29-April 5....... 113 665 
Aprili26—30)cas ee. eee 74 134 
May 4-5 A ael  eeait Wi 21 

1940 ‘ 
Marchi 2//eetccr eae 1,803 673 
March 29-April 4....... 3,281 2,150 
AprilyS =i eee ng se eee 516 935 
April 2218 aes ethane 1,444 412 
‘Aprill9-254e en ee 992 846 
April 26-May 2......... 281 307 
May 10-16......... ee 618 373 
May 17/223 era ste De) 1,267 
May 24-30) 22 0 shee 279 196 

1941 
April 714 ee ee 1,177 1,06 
May 29-June4......... | 24 64 
Noy: 9210 selon ge satin 57 160 

1942 4 
May 4-14.............. 586 597 
July LO =e seas 20 254 

1943 : 
Aprill:27=29 frail acteregians 128 50 
May 27-June 2......... 266 128 
Sepest7 10. in ieee 230 

1945 
April 21-23% fadk alae 356 11 

Fatal =... Soma eee 16,817 13,821 

* The number of net-days per period was not uni 
throughout the study because of variation in length 
periods and in number of nets used. 4 
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that differences in catch ratios may have 
been due to differences in concentrations 
of the two kinds of fish at the various net- 
ting stations. It might be speculated fur- 
ther that the whites and blacks school by 
individual species and that the number of 
each species caught during any 1-week 
period was determined principally by 
chance, that is, by the number of schools 
encountering the nets. Another possible 
explanation for the unstable catch ratios 
is that, as a result of environmental 
changes, for example, changes due to 
weather, the two species behaved difter- 
ently and reacted differently to hoop nets. 

FOODS 

The published observations of Forbes 
& Richardson (1920), Pearse (1919), 
Ricker & Lagler (1942), Eddy & Surber 
(1947), and Johnson (1945) show that 
the principal foods of both white crappies 
and black crappies are small fish, aquatic 
insects, and small crustaceans. The rela- 
tive importance of the three types of food 
mentioned have differed considerably in 
the crappie collections studied by different 
men, possibly in consequence of local dif- 
ferences in food supplies or in the time of 
year collections were made. 

Only limited observations were made on 
the feeding habits of white crappies in 

Table 8.—Percentages of foods (by volume) 
found in the stomachs of 64 white crappies and 
190 black crappies from the Rock River sys- 
tem, 1924-1927. Data from an unpublished 
study by R. E. Richardson. 

| PercentaGe or Foop 
BY VOLUME 

Kinp oF Foop = 

White Black 
Crappie Crappie 

Terrestrial insects....... 0.60 0.71 
Aquatic insects.......... 34.96 45 65 
Other aquatic inverte- 
oe esas LA? 0.47 
| eae 44.07 
Animal matter unclassi- 

oh 5.06 &.72 
Vegetable matter........ 0.12 0.04 
Organic matter mixed... -- } 0.16 
Earth and mineral matter. 0.21 0.18 

mere rt. . 100.00 100.00 
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Lake Decatur. In the summer of 1936, - 
the winter of 1936-37, and the spring of 
1937 the stomachs of the white crappies 
from this lake were often found to be 
filled with small gizzard shad, Dorosoma 
cepedianum, which were abundant at that 
time. 

Some findings of a previously unpub- 
lished study of the food of Rock River 
crappies made for the Natural History 
Survey by the late R. E. Richardson are 
shown in table 8. 

MIGRATIONS 

By means of tagging operations carried 
on in a number of the large rivers and 
adjoining lakes in various parts of IIli- 
nois, Thompson (1933) found that both 
white crappies and black crappies are 
given to travel. He observed upstream 
and downstream movements, and con- 
cluded that the movements of the crappies, 
as well as the other species tagged, are 
random or haphazard. Four white crap- 
pies were recaptured upstream, 3.5, 8, 16, 
and 18 miles from tagging points; three 
others were retaken downstream, 1, 2, and 
3 miles from tagging points. The distances 
of travel were similar for the black crap- 
pies except that one black crappie was 
caught 77 miles upstream. 

There is little if any indication from 
Thompson’s study that these movements 
ot crappies were related to spawning. 

Eschmeyer (1942) found that six 
tagged crappies (kind not specified) in 
Norris Reservoir were retaken at distances 
of 0 to 18 miles from points of tagging. 

Miller & Bryan (1947) reported re- 
capture of nine tagged white crappies at 
distances of 0.1 to 1.2 miles from the 
point of tagging in Wheeler Reservoir, 6 
to 41 days after the date of tagging. 

REACTION TO CURRENT 

At Lake Springfield, Sangamon County, 
in May, 1941, white crappies were ob- 
served concentrated in front of an 8-by- 
10-foot wire screen fastened to a culvert 
that delivered a large volume of water into 
the lake from an electric power plant. The 
water coming from the culvert entered 
the lake at the lake level, that is, there was 
no fall. The crappies could be caught 
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readily with a dip net. In 11 dips with a 

circular net measuring 2 feet across, 60 
white crappies were taken. These meas- 
ured 5 to 9 inches in length, averaging 
about 6 inches. Positive reaction to strong 
currents is, of course, well known for a 
number of species of fishes. No tempera- 
ture readings were obtained at the culvert 
outlet. 

REPRODUCTION 

Biologists regard a knowledge of the 
facts of fish reproduction as of special im- 
portance in their efforts to bring about 
population increases in certain species of 
fish. Both kinds of crappies in Illinois 
waters show a strong tendency to repro- 
duce in adequate numbers, so that artifi- 
cial aids to reproduction have so far not 
seemed necessary. It is possible that a 
knowledge of the facts of crappie breeding 
may prove to be of use in the development 
of methods of limiting already over- 
crowded populations. 

Sexual Maturity 

Sexual maturity in Illinois white crap- 
pies is reached at the end of the second or 
third year, that is, at an age of about 24 
or 36 months. There is no indication that 
white crappies in Illinois ever spawn when 
1 year old, although spawning at | year 
has been observed in Texas black crappies 
(Harper 1938). Only about a third of the 
white crappies hatched at Lake Chautau- 
qua in the spring of 1938 appeared to be 
approaching maturity as 2-year-olds (ages 
determined by scales and by size distribu- 
tion) when specimens were examined in 
May, 1940. In a sample of 127 2-year-old 
females examined on May 16, dissections 
showed that the ovaries of only 40 con- 
tained well-developed (large) eggs. The 
ovaries of the other 87 females of that age 
group were still in an immature stage and 
it was believed that none of this group 
of 87 2-year-olds would reach maturity 
during the 1940 spawning season. The +0 
mature females averaged 6.2 inches total 
length, while females in which the eggs 
were undeveloped averaged 5.8 inches. 

Fully mature, 2-year-old white crappies 
(ages determined by scales) were captured 
at Lake Decatur on June 3—5, 1937; in- 
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cluded were ripe individuals of both sexes. — 
These fish averaged approximately 2 
inches longer than the ones from Lake ~ 
Chautauqua that did not seem to be © 
maturing as 2-year-olds. 
Among 2-year-old white crappies exam- 

ined by Eschmeyer, Stroud, & Jones 
(1944) from one of the reservoirs of the — 
Tennessee River, some were mature and 
others were not. 

The smallest ripe white crappie ob- 
served in Illinois was a female of 5.6 
inches, total length, caught on May 20, 
1941, at Lake Springfield. The scales of 
this fish did not show clearly whether its 
age was 2 or 3 years. 

Breeding Coloration 

The coloring of male and female white 
crappies is identical except during and — 
near the spawning season, when the breed- 
ing males typically turn darker, while the 
females typically remain unchanged in — 
color. The darker coloring of the male, — 
darker in some individuals than in others, — 
is most noticeable on the sides of the head, — 
chin, and breast, and to a lesser extent on 
the sides of the body. It begins to appear 
in April, reaches maximum intensity about — 
the last of May, and is lost in most males — 
by the last of June. The disappearance of © 
the breeding color seems to take place 
gradually, and some males retain remnants — 
of the breeding pigmentation well into 
July. 

The following tests were made to dis- — 
cover the degree of error in using breeding - 
color as a irene for sex recognition ine 
spring collections of white crappies. The — 
fish were first sorted as to sex on the basis 
of color; then they were opened and their 
reproductive organs were examined. In ~ 
these tests, it was found that sex was — 
usually guessed correctly, but that errors — 
were sometimes made in fish large enough © 
to be sexually mature as well as in small 
fish which may have been immature. 

At Lake Decatur, 100 specimens were 
examined in the period May 17-20, 1939. 
Among 19 white crappies first judged to 
to be males by their dark pigmentation, — 
dissection showed 18 males and 1 very © 
darkly pigmented female. Among 81 
judged to be females by the absence of ~ 
dark pigmentation, dissection showed 2 — 
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males and 79 females. The true ratio was 
20 males and 80 females, instead of 19 
males and 81 females. 

At Lake De Pue on April 26, 1942, 3 
males and 12 females were correctly sexed 
by means of breeding color. 

At Lake Springfield on May 20, 1941, 
a group of 36 white crappies classified as 
females on the basis of color included 7 
light-colored males. Fish showing male 
pigmentation were not dissected. 

Light-colored males in the tests were of 
the following total lengths: at Lake 
Springfield, 6.3, 6.3, 6.5, 6.6, 7.2, 7.2, and 
8.4 inches; at Lake Decatur, 8.1 and 8.7 
inches; and, at Lake Chautauqua, 8.7 and 
9.8 inches. Some of the males, though 
possibly not all of them, were large 
enough to be sexually mature. The one 
female caught at Lake Decatur that was 
so dark it was mistaken for a breeding 
male was 10.2 inches long. 

Spawning Season 

After examining market specimens at 
Havana, Illinois, Forbes & Richardson 
(1920) gave May as the spawning time 
ot the white crappie in this state. White 
crappies were observed on nests at Lake 
Springfield on May 26, 1941 (Hansen 
1943). The black crappie evidently nests 
about the same time as the white. Forbes 
& Richardson reported that the black 
crappie spawned in May at Havana in 
1898. Richardson (1913) found a nesting 
black crappie at Havana on May 2, 1911. 

Frank Rhodes of Carlinville, Illinois, 
stated on the basis of several years of ob- 
servation that crappies (kind not specified ) 
nest at nearby Beaverdam Lake in May 
and again in September. September nest- 
ing has not been reported elsewhere and 
it is possible that the behavior of nesting 
was observed in September when nesting 
was not actually taking place. 

Eddy & Surber (1943) reported that in 
Minnesota the white crappie spawns in 
late spring and early summer, and that 
the black crappie usually spawns in May 
and June but that spawning has been ob- 
served in July. Pearse (1919) found 
nesting black crappies at Madison, Wis- 
consin, on May 20, 1916. 

Eschmeyer & Smith (1943) found that 
spawning of crappies might be delayed or 
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prevented if the fish were kept at contin- 
uously low water temperatures. 

The approximate spawning date of the 
white crappie in Illinois is further indi- 
cated by occurrence of ripe and unripe 
gonads, table 9. A ripe condition of the 
gonad was detected by squeezing, with 
moderate pressure, on the sides of the fish 
in the region just above the vent. Males 
were classified as ripe if they yielded milt, 
and females if they yielded runny, sticky, 
translucent eggs. An individual of either 
sex was not considered ripe if hard squeez- 
ing was required to obtain eggs or milt. 

Squeezing tests indicate that May and 
June are perhaps equally important 
months for white crappie spawning in 
Illinois, and that the height of the spawn- 
ing season usually falls in late May or 
early June. Field records noting the oc- 
casional finding of a ripe male or female 
show that some spawning may occur in 
July. Ripe male white crappies have been 
found as early as May 16 and as late as 
June 24, while ripe female white crappies 
have been found as early as May 6 and as 
late as July 13. 

Changes in Ovary Size 

Enlargement of the ovaries of white 
crappies has been observed in I]linois from 
early April through June or early July. 
This enlargement results from enlarge- 
ment of the eggs. Squeezing tests indicate 
that some eggs ripen in advance of others 
and occasional dissecticns show that 
eventually the ovary contains practically 
a solid mass of ripe eggs. Close attention 
has not been paid to the time of year when 
the ovary starts to enlarge in preparation 
for a new spawning season. However, the 
occurrence of the reduced or post-spawn- 
ing stage has been noted as follows at 
Lake Decatur: July 3-5, 1936, 16 fema'es 
had reduced ovaries while 9 females still 
had more or less enlarged ovaries; July 
31—August 3, 1936, all of the 39 females 
examined had reduced or immature ova- 
ries, table 9. Presumably the July 31- 
August 3 collection included some mature 
females which had completed the spawn- 
ing cycle. ; 

Even though collecting was not contin- 
uous throughout the spawning period, the 
fact that the writer failed to observe a 
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Table 9—Counts of sexually ripe’ male and female white crappies in central Illinois. All 
fish caught in l-inch-mesh hoop nets, except as shown. 

MALeEs FEMALES 

Dare or CoLLecrion PLACE Num- Nese pen Num- Nese Per 
ber b c ber i Cc 

Exam- bas ent | Exam- ses cue 
ined Ripe Ripe aa Ripe Ripe 

May 28, 19360. kath se Sangamon River, 
Decatur....... 5 1 20 4 1 25 

May 29-June 4, 1936. ..| Lake Decatur... . 39 1 3 63 21 33 
July3—S 3 19S6i ee Lake Decatur.... 17 0 0 284 0 0 
July 31—Aug. 3, 1936....| Lake Decatur... . 43 0 0 39° 0 0 

une AOS penne Lake Decatur....}| 79 45 57 123 54 44 
June 24, 1937°......... Lake Decatur.... _— — — 81 — 5-10 

May, 28) 1938.0. 2a ae Lake Decatur....)) — — — 15 1 7 
May 17-20, 19393...... Lake Decatur.. . 19 5 26 57 15 26 
May 16-29, 1940....... Lake Chautauqua 32 8 25 106 10 9 
May 14-20, 1941....... Lake Springfield. . — — aa 10 2 20 

1 Fish were designated as ripe if moderate pressure around vent resulted in extrusion of milt or sticky, translucent eggs. 
2 Lake Chautauqua, Mason County; 

mon County. 
3 Examination of anglers’ catch, 

Lake Decatur and Sangamon River, Macon County; Lake Springfield, Sanga-— 

* Ovaries still noticeably enlarged in 9 females, ovaries much reduced in 16 females, classification intermediate or 
uncertain in 3 females. 

5 Ovaries much reduced or immature in all females. 
® Some ripe males were found in this collection, but no complete count of ripe males was made. Of the total number 

of females taken, 81 were examined and the percentage of females ripe (5 to 10 per cent) was estimated immediately 
after the examination, 

single empty ovary in a mature-size white 
crappie at the height of the spawning 
season in May and June is an indication 
that only part of the ripened contents of 
the ovary is voided in a single spawn- 
ing act. Whether the white crappie fe- 
male lays eggs in more than one nest was 
not learned. 

The finding, in the latter half of the 
spawning season, of many white crappie 
females with enlarged but somewhat flab- 
by ovaries, each containing large numbers 
of eggs, all opaque and unripe, suggests to 
the writer that an undetermined number 
of eggs, perhaps a considerable number, 
may be absorbed rather than laid. 

Of another centrarchid, the bluegill, 
James (1946) reported, “Spawning ap- 
pears to be intermittent during the sum- 
mer months, but upon its completion re- 
sorption of the remaining eggs takes place. 

. Evidence of resorption could be seen 
in sectioned materials from late August 
until December.” 

As a general rule, the enlargement of 
the crappie ovary at or near spawning 
time is not sufficient to produce a notice- 
able bulging of the sides of the fish. In the 

only instance the writer observed in which 
a large percentage of the female crappies 
had sides that bulged with eggs, the bulged 
condition was decidedly more prevalent in” 
late April, in advance of the spawning 
season, than in late May, near the height 
of the spawning season. This observation 
was made on white crappies of about 11 
inches and larger caught in hoop nets at 
Lake Chautauqua during the spring of 
1940. 

Nesting Habits 

In common with all other centrarchids, 
crappies of both species guard their eggs 
and, like certain others, they do not in- 
variably fan out nests. There i is little uni- 
formity in the sites they select. . 

Six white crappies, apparently nesting, 
were observed by the writer at Lake 
Springfield on May 26, 1941 (Hansen 
1943). The six crappies, 6 to 7 inches in 
length, were in water + to 8 inches deep 
along an undercut sod bank of red clay. 
They were spaced 2 to 4+ feet apart and 
were well concealed from the casual pass- 
er-by by the overhanging bank and by a 
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small elm tree that was growing in the 
water near the bank. 

All six fish were moving the pectoral 
fins as if fanning eggs. They had not ex- 
cavated nests, perhaps because the lake 
bottom at this place was hard and free of 
loose sediment. Close-range examination 
of the crappies and their surrounding ter- 
ritory failed to reveal eggs near four of the 
fish. Visible near one of the others were a 
few hundred eggs attached to dead blades 
of lawn grass and grass roots dangling in 
the water from the edge of the overhang- 
ing sod bank. The eggs were not more 
than 2 inches under the surface of the 
water; the fish guarding these eggs was 
actually below them. Guarded by another 
fish were at least a thousand eggs attached 
to a 3-inch ball of elm roots. The eggs 
averaged 0.89 mm. (0.034 inch) in diam- 
eter. 

In 1940, L. J. Hoggatt, Springfield fish- 
erman, found a single white crappie nest 
under the floor of a boathouse at Lake 
Springfield about 100 yards from the site 
of the writer’s 1941 observations. In this 
case a thin layer of silt had been fanned 
away from a circular area 5 or 6 inches 
across, exposing a sandy bottom. 

In line with the observation made above 
that probably only a small proportion of 
the eggs are deposited at one spawning 
act, the Lake Springfield fish observed in 
1941 were guarding only a small fraction 
of the number of eggs which a female 
crappie is capable of producing. A similar 
situation was found among crappies which 
had spawned in a Washington, D. C., 
aquarium (Anonymous 1919). While egg 
counts have not been made on white crap- 
pie ovaries, Ulrey, Risk, & Scott (1938) 
made observations on numbers of eggs in 
black crappie ovaries which suggest the 
probable egg production of the white crap- 
pie. Their count showed from 27,000 to 
68,000 eggs per black crappie female; the 
number of eggs depended on the age or 

_size of the female examined. Eddy & Sur- 
ber (1947) stated that a black crappie of 
114 pounds may have as many as 140,000 
eggs in its ovaries. 

There are similarities between nesting 
of the white crappies at Lake Springfield 
and published accounts of nesting of 
black crappies. The tendency of crappies 
to place their nests near some sort of vege- 
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tation is mentioned in various descriptions. 
In all cases where eggs of either species 
have been found they were attached to 
plant material. Considerable variation has 
been observed in depth of the water over 
the nests (from a few inches to 20 feet), 
in kinds of substrata (mud, clay, rock, 
sand, gravel, and concrete), and in dis- 
tance of the nests from the shore. 

At Havana, Illinois, Richardson (1913) 
found a black crappie nest hollowed out 
under the leaves of a water parsnip in 
water 10 inches deep. Other plants sur- 
rounding the nest included smartweed and 
bog rush. Most of the eggs were seen on 
the leaves of the water parsnip 2 to 4 
inches above the bottom of the nest; others 
adhered to fine roots in the bottom of the 
nest. 

Pearse (1919) found a number of black 
crappie nests at Lake Wingra, Madison, 
Wisconsin, along the edge of an undercut 
clay bank in water 2 feet deep; the nests 
were adjacent to an unidentified, sub- 
merged, aquatic plant. 

At Lake Maxinkuckee, Indiana, Ever- 
mann & Clark (1920) found black crap- 
pies nesting on the sand and gravel bars 
at depths of 8 to 10 feet and shallower, the 
nests usually surrounded by chara. They 
gave the diameters of the nests as 8 to 9 
inches. 

Eddy & Surber (1947) wrote of the 
spawning of black crappies in Minnesota: 
“The nests are often close together and 
are sometimes built on bottoms that are 
softer and muddier than those usually 
chosen by members of this family.” 

An instance of crappie spawning at the 
Bureau of Fisheries Aquarium at Wash- 
ington, D. C., is described in the magazine 
Aquatic Life (Anonymous 1919). The 
pair of fish involved had been at the aquar- 
ium for a number of years. Spawning oc- 
curred some time during the night of May 
25. An estimated 6,000 eggs, some practi- 
cally at the surface, were attached to 
algae, which formed a dense growth on 
the stones covering the steeply inclined 
back wall of the tank. The first young 
were seen on the morning of May 28 and 
all fertile eggs had hatched by May 31. 
As pointed out by Breder (1936), the 
Aquatic Life reference to the fish as a 
crappie rather than as a calico bass, or any 
other name for the black crappie, suggests 
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that the white crappie was probably the 

species under observation. 
Nelson (1941) mentions that crappies 

(species not identified) spawned on cowlot 

manure straw in federal hatchery ponds 

at Elephant Butte, New Mexico. In let- 
ters to the writer, Mr. Nelson has given 
further detai!s on crappie nesting both in 
these hatchery ponds and in nearby Ele- 
phant Butte Lake. In the ponds he ob- 
served that nesting was carried on in the 
open at water depths of 214 to 5 feet; 
that the crappies nested in colonies; that 
the nests were scooped out, though not as 
deeply as those of other sunfishes; that the 
eggs were attached to straw (from the 
fertilizer), to “chara or other moss,” but 
that the crappies sometimes spawned 
where there was nothing whatever for egg 
attachment; that the crappies did not use 
the gravel beds that were available in the 
ponds. Nelson observed quite different 
nesting sites at Elephant Butte Lake, 
where in clear water he had seen crappies 
nesting at depths of 10 to 20 feet, “on 
rocks, boulders, submerged brush and 
trees, but never on sand or gravel bars or 
beaches.’’ Presumably he referred to white 
crappies, as Greenbank (1937) found no 
black crappies in Elephant Butte Lake 
during his net-fishing studies. 

Over a period of 6 to 7 years, the 
writer interviewed a considerable number 
of persons in an effort to gather more in- 
formation on spawning habits of crappies 
in Illinois. Only five persons among those 
questioned had observed the nesting of 
crappies. Mr. Hoggatt’s observation on 
nesting at Lake Springfield has already 
been mentioned. None of the other four 
observers knew which species of crappie 
had been observed. 

At Scott’s Pond, near Mount Zion, 
Illinois, Paul S. Smith of that place ob- 
served a 12-inch crappie guarding a nest 
situated on the submerged top of a con- 
crete retaining wall for an earth dam. 
The nest was somewhat concealed by 
surrounding vegetation. 

An engineer at Staley’s pumping sta- 
tion on Lake Decatur believed he had seen 
crappies in the act of spawning along the 
submerged sloping concrete facing at the 
foot of the Baltimore & Ohio Railroad 
embankment 15 feet from the pumping 
station. This concrete facing supported a 
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growth of filamentous algae to which 
engineer believed the eggs were attached, 
The situation in this instance was similar: 
in important respects to that at the Wash 
ington Aquarium. 

Frank Rhodes said that crappies at 
Beaverdam Lake spawned among aquatic 
plants along a shaded stretch of- shore in 
water 1 to 2 feet deep. The fish had 
fanned away sediment to expose fine gray- 
el or clumps of roots of nearby trees. 

Anthony Kuderka of Taylor Springs, 
Illinois, saw crappie nests at “Taylor 
Springs Lake on various occasions. He ob-| 
served the nests in clear water near shore 
at a depth of about 2 feet. He described 
the nests as less deeply excavated than) 
those of bluegills and always located near 
water plants. oe 

As yet there have been no descriptior 
of nest building operations of crappies, nor 
has anyone described their mating be: 
havior. Little is known about the behavior 
of the fish while guarding the nests. es 
information is needed on numbers of eggs 
deposited in nests and on losses of eggs be- 
cause of predation or disease. The fact 
that nesting of crappies is not more often” 
observed may be due to a preference for 
nesting sites within the concealment of r 
fered by water weeds, overhanging trees, © 
undercut banks, and man-made structures. ~ 
The turbid condition of most Illinois lakes : 
in the spring is a hindrance to observation, 
and it is possible that the crappies usually 
nest in deeper water than that selected by 
the more frequently observed members of 
the sunfish family. ie 

K 

Sex Ratios a : 

Sex ratios calculated for white crane 
studied in Illinois varied with age and 
length of the fish, season of take, and | 
method of capture. ¥ 

Sex Ratios and Differential Su 
val of the Sexes.—In the Lake Decat 
net samples, table 10, most of the you 
crappies were males and most of the older é 
ones were females. Apparently, equality 
in sex ratio was present only from about 
the end of the second to about the end of 
the third year of life. It is not known 
to what extent the unbalanced sex rati¢ 
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Taken at face value the figures show- 
ing predominance of males among the two 
youngest broods could mean either that 
more males than females were hatched in 
these particular broods, or that the young 
females were subject to heavier early 

‘mortality than the young males. 
Among older fish, on the other hand, 

the predominance of females over males 
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was so great as to leave little doubt that 
after about the third year males die off 
much faster than females. 

While it appears in table 10 that sex 
ratios shift as the fish become older, the 
possibility must be kept in mind that some 
broods may start out with a predominance 
of males and other broods with a predom- 
inance of females. 

Table 10—Ratios of males to females in Lake Decatur white crappies of different ages. All 
collections made with l-inch-mesh hoop nets. 

| ; 

Periop oF Srupy N 
Ace or Broop | E Ast ine 
ar Mipporst | p, oop BS Mates. | Fe Ue 100 
or Srupy, | July 31, 1936- ea 4, 1938-| , °5 f Poy EM ALES rede < 
Montxs* July 16, 1937| Jan. 9, 1939 | ER Se ZEMAUBS 

(114% Months)) (2 Months) | 

18 | 1937 | 126 78 48 163 
20 1935 ~} * 557 321 236 136 
31 | 1936 | x | 89 38 51 74 
a2 | 1934 | x | 783 | 350 433 81 
44 | 1933 | x | 179 63 116 54 
60 | 1932 | x | 12 0 12 0 
73 | 1931 x 9 o | 9 0 
83 | 1930 x 3 1 2 50 

* Brood ages were computed from an assumed June 1 hatching date. 
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Fig. 5—Changes in sex ratio of white crappies of different length classes. 

ILLINOIS VALLEY, 1936-1942 

1936-1937 

1938-1939 

9 10.5 12 

TOTAL LENGTH IN INCHES 

Data from Lake 

Decatur and from bottomland lakes of the Illinois River valley. 
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SD Corresponding somewhat with a change crappies of different size classes. Coll 
in sex ratios among crappies of different tions from Lake Decatur and the Illinoi 
age classes is a change in sex ratios among River valley show a fairly well-define 

Table 11—Ratios of males to females in white crappies of various lengths, as determined 
observations on fish collected at Lake Decatur and in bottomland lakes of the Illinois Rive 
valley. All collections made with 1-inch-mesh hoop nets. 

Lake Decatur Ituinots River VALLEY 

Tora. 
LENGTH July, 1936, to July, 1937 | Nov., 1938, to Dec., 1939 
CLAss, 
IncHEs* Mal s 

Males Males | Males | Females} per 100 
Males | Females} per 100 | Males | Females | per 100 es 

Females Females 

Ae esd sae 0 1 — 103 89 116 
(atesiche ean eer 25 27 92 366 351 104 
Torte et 132 131 101 470 430 109 
Qe aaa tet tte 446 380 117 219 280 78 
TONS lithonia 190 331 57 59 83 71 
| Ran cies tek 1 25 4 6 45 13 
1 LY ee 0 6 0 0 14 0 
SEY aes Feraae = = = — _— a 

* Class center is indicated; the 44-inch class includes fish of 3.8 through 5.2 inches total length; the 6-inch og 
includes fish of 5.3 through ‘6.7 inches. 

Table 12.—Ratios of males to females in white crappies taken in different months, as obse: 
in entire hoop-net catches at Lake Decatur. 

4 NuMBER Mates — 
Date or CoLLECTION OF Mates FEMALES PER 100 — 

SPECIMENS FEMALES — 

1936 
May 29-June:4 tsi one See ata the ines 100 37 63 
uly 35 ye 9 ome iano eee enh Oe 45 17 28 
July. 31SAugs Sie res, ey es eee 82 43 39 
Sapte B22 oe trcpnte Pee, ree eat aes 88 52 36 
(0 cfsV dP beater a as oi eI 2 aA 228 119 109 
Decors ce ypeica rn toe eet 295 153 142 

1937 
March 42/5 sire sos ie hana cick esos 297 150 147 
April 24 co scat BGs tecdicpeane Beye esate 115 41 74 
Mune SSNs sajna rch eee 225 91 134 
WHE! 2A Moncey alae ee baT een eee ae 133 52 81 

July LO=L6s.228. otis poe eere 84 38 46 

1938 
Novis eae acre eae ee 73 37 36 

1939 
Wan De ar sGive een Ora a 153 87 66 
March 24 ssc aemuatinnatset On Cee 315 156 159 
May Sian ete ee 146 75 71 
May 295 ac Me ee ea etn ere eae 118 39 7) 
ie 20 oa. teres croak cerca eee 135 70 65 

aly Sal) Seno caride Bee ae 313 165 148 
ATR DAS os 205 Gathecea eed a Dee ene 80 44 36 
CERI GS ia. otis - eeer  acet eee 266 134 132 
Decrl 1 irs a A eee 817 402 415 

TORT cos Se attend Nae ae ae 4,108 2,002 2,106 
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shift in sex ratios from a preponderance of 
males among small crappies to a prepon- 
derance of females among large ones, table 
11 and fig. 5. 

In the longear sunfish, Lepomis megal- 
otis peltastes, studied by Hubbs & Cooper 
(1935), the age-sex ratio trend was similar 
to that of the white crappie of Lake De- 
catur, although the preponderance of fe- 
males among the older longear sunfish was 
restricted to fish in the fifth summer. In 
the green sunfish, L. cyanellus, studied by 
Hubbs & Cooper (1935), in the bluegill, 
L. macrochirus, studied by Schoffman 
(1938), and in the redear sunfish (west- 
ern shellcracker), L. microlophus, studied 
by Schoffman (1939), collections of older 
fish tended to be predominantly male. 

Seasonal Variations in Sex Ratios 
of Fish Taken in Hoop Nets.—In the 
white crappies of Lake Decatur, the date 
of sampling appeared to have a bearing on 
the calculated sex ratio, table 12 and fig. 

140 

130 

120 

ro) 

100 

MAJOR SPAWNING SEASON 

NUMBER MALES PER 100 FEMALES 

~_ @ o °o °o °o 

a ° 

o ° 

40 
JAN. FEB. MAR. APR. MAY 
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6. In most fall, winter, and early spring 
collections, males were more numerous 
than females, while in most late spring 
and early summer collections males were 
less numerous than females. A drop in 
the relative numbers of males approxi- 
mately paralleling that seen at Lake De- 
catur in the spring of 1939 was observed 
in the hoop-net samples at Lake Chautau- 
qua in the spring of 1940, as follows: a 
sample of 152 white crappies caught April 
2+ and 25 showed a ratio of 127 males per 
100 females, while a sample of 503 speci- 
mens taken May 22-28 showed a ratio 
of only 26 males per 100 females. This 
spring-summer scarcity of males might be 
expected to have been the result of the 
more prolonged involvement of the males 
with nest construction and guarding. 
However, reference to fig. 6 shows that in 
certain years the period of male scarcity at 
Lake Decatur was somewhat longer than 
the major spawning season. 

JULY AUG. SEPT. OCT. NOV. DEC. 

Fig. 6.—Seasonal variation in sex ratio for entire samples of white crappies collected during 
different years at Lake Decatur. Only one observation on sex ratio was made in 1938. 
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Because of the comparatively short life- 

span of broods, table 20, a new brood in 

the net catches generally made up an im- 

portant percentage of the total sample. It 

is worth while to consider that, if the 

members of a new brood entering the net 

samples were predominantly one sex or the 

other, it would have an important effect 
on the sex composition of the catch as a 
whole. In the Lake Decatur sampling, 
second-year fish that first entered the net 
catches in 1936 and 1938 at ages of 13-17 
months were predominantly male, table 
10, a fact that may partially explain the 
predominance of males in some of the en- 
tire net catches recorded in table 12. When 
a preponderance of females appears in col- 
lections made before another new brood is 
taken in the nets, it may be explained by 
a generally higher mortality rate among 
males that, data indicate, occurs some time 

after the middle of the second year. 
Variations in Calculated Sex Ra- 

tios Resulting From Inadequate 
Sampling.—Inadequate sampling of fish 
populations may result in calculated sex 
ratios that fail to reflect the actual ratios 
in the populations sampled. 

The following is an example of sex 
ratio variation which may arise even when 
the samples are large. At Lake Chautau- 
qua in 1940, a striking difference in sex 
ratios was observed in samples taken on 
consecutive days: from a ratio of 14 males 
per 100 females on May 22 to a ratio of 
51 males per 100 females‘on May 23. The 
locations of the nets were slightly differ- 
ent on the 2 days. The ratios were calcu- 
lated from 308 fish the first day and 186 
the second. 

Sex Ratios in Two Hook-and-Line 
Catches.—Two observations on the sex 
of white crappies taken by hook and line 
were made at Lake Decatur. In each ob- 
servation, males were much less numer- 
ous than females. On May 16, 1937, when 
scales and measurements were taken from 
86 fish, it was estimated on the basis of 
breeding color that not more than 10 per 
cent of the 86 fish were males. On May 
17-20, 1939, when 100 fish taken by an- 
glers were sexed by gonad examination, 
the ratio was found to be 20 males to 80 
females. In terms of number of males per 
100 females, the sex ratios in these two 
catches were 11 and 25, respectively. A 
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comparison of these ratios with those i 
table 12 will show that males were rel; 
tively scarcer in the anglers’ catches tha 
in any of the hoop-net catches at Lake De 
catur. ; 

DISEASE 

The virus disease, lymphocystis, which 
appears in the form of white, granular, ir- 
regularly shaped lumps on the fins and 
bodies of fish, is the only disease kno 
to occur commonly in Illinois crappies. 
is found in both the white crappie 
black crappie. An individual lump m 
cover as much as half a square inch of su 
face. In diseased fins the ends of the rays” 
are sometimes missing, but the disease is 
not known to be fatal. = 

In counts made on fish from bottomland 
lakes in the Illinois River valley, lymph 
cystis was found in 1.4 per cent of t 
white crappies caught at Senachwine 
Lake, April 29, 1942, in 9.5 per cent of 
those caught at Lake De Pue, April 2 
27, 1942, and in 19.5 per cent of tho 
taken at Lake Chautauqua, Septem 
17-18, 1943. 

Some of the more recent investigatio 
on lymphocystis are those of Nigrelli & 
Smith (1939) and Weissenberg (1939). 
Weissenberg has shown that the granul; 
appearance of the lumps is due to enlarg 
ment of connective tissue cells. 

ABNORMALITIES 

The principal abnormalities observed in 
the white crappie relate to color and stru 

served in one locality. 

Color and Structure 

Usually the white crappie is easily dij 
tinguished from the black crappie on the 
basis of coloration. In the white crappi 
the dark markings on the sides tend — 
form faint vertical bars or rings, while 
the black crappie the dark markings p1 
duce an over-all mottling. It has been 
experience of the writer to find rather 
quent departures from these characteris! 
patterns in crappies smaller than 4 inch 
and larger than 10 or 11 inches. In many 
of these individuals, the dark markings 
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not arranged in a manner that allows for 
positive species separation on the basis of 
color pattern alone. 

Structural freaks among crappies have 
been observed by the writer a number of 
times. Many of these have the low angle 
of the mouth of the white crappie but the 
deep body and pigmentation of the black 
crappie. No observation was made on 
these specimens of the number of dorsal 
spines—usually different in white crappies 
and black crappies. 

Humpbacks and foreshortened bodies, 
both resulting from disease of the spine, 
are conditions that have occasionally been 
seen in the white crappie as well as in 
other species of I]linois fish. 

Excessive Sliminess 

A heavy coating of mucus was observed 
by the writer in a large percentage of both 
white crappies and black crappies taken 
during fishing operations at Lake Chau- 
tauqua on April 10, 1941. The mucus 
tended to foam when the fish were emptied 
from the nets into the boat and made the 
fish unusually slippery in handling. This 
was the only occasion when excessive 
mucus was observed on crappies, but the 
condition was observed in the gizzard shad 

Table 13.—Standard lengths and equivalent 
total lengths of white crappies. From a graph 
based on the measurements of 96 white crap- 
pies taken at Horseshoe Lake, Alexander 
County, Illinois, February 22-28, 1938. See 
section “Methods and Techniques” for defi- 
nitions of standard length and total length. 

Sranparp Lencrn, Tora. Lenortu, 
INCHES INCHES 

2.0 3.0 
250) | aR) 
3.0 4.1 
a5 4.7 
4.0 5.3 
4.5 5.9 
5.0 6.5 
5 Plesk 
6.0 if 
6.5 8.3 
7.0 8.9 
bas 9.5 
8.0 10.1 

8.5 10.7 
9.0 19 Wes 
9.5 11.9 
10.0 12.5 
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caught at Lake Chautauqua on September 
17 and 18, 1943. The cause of this abnor- 
mal secretion of mucus was not deter- 
mined. 

CONDITION OR PLUMPNESS 

The coefficient of condition, K, repre- 
senting relative plumpness was computed 
for white crappies from Lake Decatur and 
three other Illinois lakes by means of the 
formula: 

: Weight in grams 

~ Standard length in center 

Length classes in this part of the paper 
are presented in terms of standard length 
rather than total length. Equivalent 
measurements in inches for standard and 
total lengths of white crappies are given 
in table 13. Original length and weight 
measurements in inches and pounds were 
converted to centimeters and grams as 
necessary for the computation of K values. 

Seasonal Changes in K Values 

This discussion, emphasizing seasonal 
variation in K values, is based on the col- 
lections made at Lake Decatur between 
April 3, 1936, and January 9, 1939. The 
build of the Lake Decatur crappies at the 
time of these observations appeared to be 
fairly typical of the build of crappies 
usually seen in Illinois; the seasonal 
changes in plumpness were not noticeable 
in the build of the fish. The average K 
values for members of various length 
classes appear for each collection date in 
table 14. The seasonal trends in average 
K values for the most abundantly repre- 
sented length classes can best be followed 
in fig. 7. Some of the unevenness in the 
curves is quite obviously due to an in- 
sufficiency of specimens in some length 
classes. 

That an average K value based on a 
small sample might not be truly repre- 
sentative of a length class is apparent from 
the wide spread of K values found among 
different individuals of a length class on 
the same date, table 15. The K values for 
two dates are shown in this table. 

In describing seasonal changes in 
plumpness, it is necessary to make separate 
mention of the changes in large and small 
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crappies. White crappies over 7 inches 

(standard length) may be regarded as 

mature and those under 5 inches as imma- 

ture. The seasonal changes may be sum- 

marized as follows: 
Large sizes, crappies 7 inches standard 

length and smaller: Condition values in- 

creased rapidly through middle and late 

summer, reached a yearly peak in late fall 

or early winter, remained at a high level 

through the cold months, dropped sharply 

during the spring, and reached the lowest 

point in early summer. 
Small sizes, crappies 5 inches standard 

length and smaller: Condition values in- 

creased from the middle of spring through 

early summer, reached a yearly peak in 

midsummer, fell off through late summer 
and fall, remained stationary through the 
cold months, and fell again through early 
spring. 

Condition changes of crappies in the 
6-inch class were approximately inter- 
mediate between changes described for 
fish of the two size classes discussed above. 

Differences between large and small 
fish with respect to condition changes may 
be summarized as follows: The small 
crappies began to fatten earlier in the 
growing season than the large crappies, 
reached peak condition in midsummer 
rather than late fall or early winter, and 
lost condition in spring and again in late 
summer and fall, rather than only in the 
spring and early summer. 

In fish that were less than 5 inches 
long at the start of the growing season and 
that grew to a length greater than 7 
inches, the fall and subsequent spring 
changes in condition followed those de- 
scribed for the larger fish. 

Increases in K values occurred only 
during the annual growing period. 

Upward and downward trends in large 
and small fish described above for various 
seasons of the year have, for the most 
part, been based on observations made 
during 2 calendar years. The evidence of 
Winter-to-spring drop in condition in large 
fish rests mainly on observations in 1937 
when large sizes were abundant; winter 
observations were lacking for 1935-36, 
and large fish were scarce in the first half 
of 1938. 

Fish of given sizes did not always show 
the same K _ values in corresponding 

Ittinois NaturAL History SurvEY BULLETIN 

months of different years. The 8-inch and 
9-inch classes showed more uniformity in 
this respect than the smaller fish. ; 
A tendency for large fish to have higher 

K values than small ones was observed 
the smallmouth bass by Bennett (1938), 
in the largemouth bass by Thompson | 
Bennett (1939), and in the bluegill | 
Bennett, Thompson, & Parr (1940). Such 
a relationship was also found in the Lake 
Decatur white crappies but was unappar- 
ent or inconspicuous at certain times of | 
the year—especially in June and July. 

Ae 

ascribed to two things: (1) Late winter: 
and early spring weight losses were re a 
tively greater in large fish than in sma 
ones (compare the changes in K values in: 
the 6-inch to 9-inch classes from Mareh™ 
to June, 1937) and (2) summer gains in 
K values started earlier in small fish than) 
in large ones. Adequate data on the spread) 
of K values are not available for June an 
July, 1938, because no collecting was at 
tempted in June, and the July collection: 
included only a few large fish. is 
A limited number of comparisons be-\ 

tween K values of males and females of 
various lengths, table 16, indicates that: 
the seasonal changes in condition occur in) 
both sexes and that throughout the year | 
K values tend to be a little higher in males: 
than in females. Stroud (1948) found no) 
important difference in plumpness between 
the sexes of black crappies in Norris Reser- 
voir, Tennessee. Bt 

In black crappie collections made at sey-’ 
eral different times of year, Stroud (1948) | 
did not find important differences in| 
plumpness among four age categories Or 
among size groups ranging from 4 to 12 
inches. The failure of his data to show im-| 
portant differences is perhaps explained 
the fact that most of his collecting was 
done in the spring, which, as indicated 
observations at Lake Decatur, is a time 
year when large and small crappies are of 
similar plumpness. Bad 

Changes in the average K value for 
members of various broods taken in the 
nets between early April, 1936, and early 
January, 1939, may be seen in table | 
and fig. 8. Broods represented in the n 
by only a few specimens have been om 
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yeriod of observation of any brood was semblance may be seen between the curves 
about 2 years. A certain amount of re-_ in figs. 7 and 8. In general, the seasonal 
~*~ 

_ Table 15.—Examples of the distribution of coefficient of condition (K) in white crappies of 
ur size categories, 6-9 inches standard length, at Lake Decatur, March 1-4, and June 24, 

. These dates were arbitrarily selected. 
————————————— 

, | Sranparp LencrH* or Fisu Sranparp Lencru* or Fisu 
Cottecrep, Marcn 1-4, 1937 Co.tectreb, June 24, 1937 

K VaLue eee 

b | Rrenlined 1) 28 i): oral WP re fone Pipes fae! Pas 9 
; Inches | Inches | Inches | Inches | Inches | Inches | Inches | Inches 

ee... Te ae | 
a ; oo o— —_ — = 
= SSS = = 1 2 a 

ae oar 0 eee 1 = 2 3 a 
er _— — | = a 2 4 8 = 
Se ll 2 = Zs 2 8 6 2 
BE see 9 5 — — 3 8 14 5 
es 5 11 2 — 2 7 16 4 
aes ul 27 6 fe Be ln te 1 
ee 4 16 11 1 = Pagan te) 3 
Se 4 23 a3 = ee 
(a 2 ll Ce ~ = 1 a 

Meese sess. = 16 24 3 _ 1 = 
a — 2 30 6 —— _ = ES 
Eee 1 1 16 3 — = a — 
Se — 1 7 2 — as x 
aS — 1 3 1 — — = aoe 

ae 48 116 161 17 9 37 an | 12 

Breerage KR... ....-.. 2.84 3.93 3.26 Ses Ys 2.67 2.70 2.76 2.74 

* Class center; for example, the 6-inch class includes fish of 5.6 through 6.5 inches in length. 

Table 16—Coefficient of condition (K) in Lake Decatur white crappie males and females of 
different length categories. Walues of K were not computed where the sexes were not repre- 
sented by at least 16 specimens. Figures in parentheses represent numbers of specimens. 

Sranparp LENGTH* AND SEx 

Date or = | 
CoLtection 5 Inches 6 Inches 7 Inches 8 Inches 

ne Nl ] 
Male / Female Male Female Male | Female | Male | Female 

1936 | | | / 
May 29-June4)  — = 2.69 (16)} 2.6419) — | — | — -- 
July 31—Aug. 3 | 2.95 (26)| 2.88 (19)) — = = = = 
Oct. 24-27..... —- | — | = — 3.09 (51)| 2.94(37) | 3.29 (53)| 3.19 (52) 
a _ = 2.90 (18)} 3.00 (20)| 3.20 (94)| 3.12 (72)) 3.31 (38)| 3.25 (50) 

1937 
March 1-4..... _ — —_ 3.04 (66)) 3.01 (36)| 3.27 (69)| 3.25 (86) 
(0 —_ — — _ 3.01 (16); 2.82 (20)) 3.16 (18)) 3.05 (45) 
June 24....... _ — — — | 2.78 (20)] 2.60 (17)| 2.85 (26)| 2.71 (45) 
July 10-16..... — = = = 2.77 (16)| 2.57 (16) - = 

1939 / 
a _ _ 2.74 (23)| 2.75 (22)| 3.00 (37)| 2.97 (28) — — 

| | 

* Class center; for example, the 6-inch class includes fish of 5.6 through 6.5 inches in length. 
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fluctuations in condition summarized for 
small fish were similar to those occurring 
in young fish, and the fluctuations sum- 
marized for large fish were similar to those 
occurring in old fish. Differences in condi- 
tion between adjoining broods were, as a 
rule, small, unless members of the adjoin- 
ing broods differed considerably in length. 

Late-summer trends in condition were 
especially variable from year to year in 
second-year fish, fig. 8. A late-summer rise 
in condition was observed in broods mak- 
ing good or moderately good late-summer 
growth (1935 brood in 1936, and 1937 
brood in 1938), but a late-summer loss of 
condition was observed in a brood whose 
latesummer growth was small (1936 
brood in 1937). The amount of late-sum- 
mer growth can be seen from the average 
lengths of fish printed along the curves in 
fig. 8. With reference to the condition 
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changes in the 1935 brood in late summer 
of 1936 and the 1937 brood in late sum- 
mer of 1938, it is apparent that while each 
brood, taken as a whole, showed a rise in 
condition, fig. 8, the smaller (4-inch and 
S-inch fish, fig. 7) were losing condition. 

Eschmeyer, Stroud, & Jones (1944) ob- 

served condition changes in white crappies 
which they refer to as 2-year-olds (appar- 
ently the 1940 brood) at Chickamauga 
Reservoir, Tennessee, from March to 
October, 1942. This brood of white crap- 
pies reached peak condition in June and 
showed little change in condition from 
June to October, thus following the trends 
observed in Lake Decatur crappies of simi- 
lar age and making the same sort of poor 
late-summer growth. 

Measurements of condition of white 
crappies in three other Illinois lakes may 
be seen in table 18. Generally, fish from 

Table 17.—Seasonal fluctuations in average coefficient of condition (K) in several broods of 
Lake Decatur white crappies. Figures in parentheses represent numbers of specimens. 

Dare or CoLLecrion 1933 Broop | 1934 Broop | 1935 Broop | 1936 Broop | 1937 Broop 

[936 
ee | 2.80 (152) | 2.28 (168) -- = 
5 2.73 ( 18) | 2.50 ( 44) — —_ _ 

May 29-June 4.............. 2.71 ( 59) | 2.70( 24) a= = 
SS 3.01 ( 5) | 2.99 ( 36) _— — 
| EG S205i() 4) >|) 3.02.6 27)) "| 2°90: 51) -- _ 
(sh a ee 3.47 ( 2) | 3.15( 11) | 2.99 14) _ — 
0 seo || 2597 (10)! |) Q697¢ 49) — — 
a S207) = oes (139)e4) 2293 69) — — 
Dec. 21 3.18 ( 18) | 3.22 (107) | 3.14 (171) — 

(937 
0 Se 322016 53) | 3.161220) | 295 ( 67) _ — 
LL 2 SON £4) 193202" 67)! | 279. (. 85) = — 
EE sich. voce are was SOME) |) S207 39)! fe 2.95:(37) — — 
Ee 2.79 ( 32) 2.72 (116) 2.66 ( 62) —_ -= 

a Desi 27) W227): | 2eth( 27) — — 
July a 2.65 ( 15) Pe Gs 32) 2.69 ( 29) 2.66( 6) 

FO eID) (ee PON en ON (ee eB | 2ath() LS) 2 20u 45) = 
 - BLOOM ez) 2a70 (2 2)r| 28OKC <2) 2 59"(206) 
Re ene — Sri (aee ieee Oe Gems yal) 2045, (065) - 

(938 
OE Sn. wtecicex ne = STE US)) — 2.47 ( 12) —_ 
S| = 3.22 ( 14) | 3.15 (16) | 2.40 (181) | — 
a — 3.06( 8) | 3.05( 4) | 2.26( 84) | = 
Mr ees ne | — | 2.74)( 4) — — 
rr | = — — 2.54 ( 24) — 
ee — | — [re Oe 2) 2s 7 S(O)! | 2258556), 
a — -= | = 3.05( 9)°| 2.68 (59) 
= — — = 2.89 ( 17) | 2.67 (49) 

(939 
MEM cies oes esas - — _ 3.06 ( 71) | 2.70 (77) 

* Sample obtained from anglers. 
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these lakes show an increase in K with in- 

srease in length. An exception may be 

sited in the Horseshoe Lake data, where 

the K value of the 5-inch class was con- 

siderably higher than the K values for the 

b-inch and 7-inch classes. 
The condition values of 13 white crap- 
pies taken at Craborchard Lake in March, 
1944, were much higher than the values 
observed in crappies of the same size else- 
where in Illinois. In these Craborchard 
specimens, high condition had accom- 
panied rapid growth. Craborchard Lake 
was new in 1939. These large Craborchard 
specimens were observed to be deep bodied 
in proportion to their lengths and unu- 
sually plump in their abdominal regions. 
The body cavities of dissected specimens 
contained exceptionally large deposits of 
fat. No such large deposits were seen in 
the white crappies of Lake Decatur. In 
the same Craborchard collections, fish of 
small sizes appeared to be much less plump 
than those of large sizes, but they were not 
weighed and their K values were not de- 
termined. 

While working for the Natural History 
Survey at Senachwine Lake on July 31, 
1933, Lyle E. Bamber measured and 
weighed 16 white crappies which ranged 
from 35 to 49 mm. (1.4 to 2.0 inches) 
standard length. From their lengths and 
the absence of annuli on their scales, they 
were judged to be about 2 months old. 
They were the only young-of-the-year 
crappies studied. Their K values varied 
from 2.01 to 2.46 (average 2.20). Length 
and weight measurements were made with 
the degree of accuracy desirable for such 
small fish, as described in the section 
“Methods and Techniques.” 

Collections of 4- to 7-inch white crap- 
pies measured at Senachwine Lake during 
the period August 18 to October 13, 1933, 
showed changes in condition that approxi- 
mately corresponded with the autumn 
changes in condition in 4- to 7-inch crap- 
pies at Lake Decatur; the +, 5-, and 6- 
inch classes showed a loss in condition and 
the 7-inch class a slight rise in condition 
from August to October, table 18. 

Possible Reasons for K Loss 

The fact that spring was a time of sharp 
decline in plumpness of Lake Decatur 
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white crappies suggests a possible connec- 
tion between weight loss and spawning. 
The major weight loss in mature white 
crappies occurred over a 2-month period 
preceding the nesting season. It appears 
likely that, in the years we are dealing 
with, most of the nesting took place within 
the period May 15 to June 15. Russell 
(1914+) suggested that a prespawning con- 
dition loss in the haddock was caused by 
diversion of food materials to the ripening 
sex organs. But since two other species, the 
sardine studied by Clark (1928) and the 
bluegill studied by Bennett, Thompson, 
& Parr (1940), showed a rise in con- 
dition just before spawning and also since 
there was a spring loss of condition in im- 
mature crappies, it is appropriate to look 
for other explanations than the one offered 
by Russell. 

Clark (1928), Mottley (1938), and 
Bennett, Thompson, & Parr (1940) all 
observed a loss in condition after spawning. 

The condition losses in mature white 
crappies are too large to be accounted for 
by reduction in weight of the ovaries and 
testes after spawning. Weighing of the 
gonads of a few white crappies ranging 
from 6.5 to 10 inches standard length 
showed that just before the spawning sea- 
son the ovary weight amounted to 6 per 
cent of the total body weight, and the 
testes weight amounted to less than | per 
cent of the total body weight, while the 
average winter-to-spring weight loss of 
the entire fish amounted to about 15 per 
cent in both sexes. 

It was found, as already mentioned, 
that small white crappies underwent a loss 
in condition in late summer and fall when 
they were increasing slowly in length. The 
possibility can be disregarded that the 
spring condition loss of larger fish was 
brought about by growth in length of the 
crappies without sufficient gain in weight 
to maintain K values at a constant level. 
Annulus formation studies showed that 
only a few of the mature Lake Decatur 
white crappies had started their 1937 
growth by early June, and that the major- 

ity delayed their 1937 growth until July 

or August. Thus, at the time of their 
spring loss in condition, the large crappies 
were not growing in length. 

Other possible reasons for spring con- 
dition loss among white crappies include 
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disease, seasonal scarcity of fattening 

foods (or food in general), and difficult 

feeding conditions resulting from high 

turbidity. Disease as a possible reason for 

weight loss is suggested by the apparent 

high summer mortality of Lake Decatur 

crappies, a mortality indicated by low net 

catches in summer, table 20. No data are 

available on seasonal variations in crappie 

foods at Lake Decatur. It is not known 

that high turbidity in spring seriously in- 

terfered with crappie feeding. On the con- 

trary, crappies caught in the spring of 

1937 seemed to be having considerable 
success in capturing gizzard shad. 

The reason for late-summer loss of con- 
dition in small crappies remains as obscure 
as the reason for their condition loss in the 
spring. 

AGE AND GROWTH 

The uses to which growth data on fish 
may be put depends in large measure on 
the accuracy of age determinations. In 
many instances, annual rings on the scales 
of white crappies appear to give only ap- 
proximations of age, and the practical ap- 
plication of the scale method of age deter- 
mination in these fish has been limited in 
Illinois mainly to detection of stunted 
populations. 

Age Determination 

Evidence was obtained at Lake Decatur 
during studies on date of annulus forma- 
tion in white crappies that the age rings, 
fig. 9, are not invariably formed at the 
rate of one ring for each year of life nor 
at exactly the same time of year. This evi- 
dence may be summarized as follows: 

1. In 1935 and 1937 some individuals 
failed to form annual rings because they 
did not grow in those years. While the 
observed cases of failure to form these 
rings appeared to include only a small 
proportion of the total population, there 
seemed to be a possibility that the percent- 
age of cases was high in certain broods, 

2. In the collection of September, 
1937, 65 per cent of the members of the 
1936 brood had two annuli, one of which 
was necessarily false. The false annulus, 
or the one thought to be false, while com- 
paratively inconspicuous in some individ- 
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uals, was well defined in others; some a 

a close resemblance to the rings ordinaril 
considered to be true year marks. : 

3. In many scales collected at Lake De-; 
catur the first annulus was indistinct an 
in some scales it was missing. Commo 
the first annulus was present on so 
scales but absent on other scales of 
same fish. A similar variation in visibi 
of supposedly first rings was commonly 
served in collections from other Illinois 
localities. 

4. Annulus formation occurred in di 
ferent individuals at quite different times 
in the spring or summer from early M 

period in which different fish in the po 
lation were forming annuli lasted fro 
weeks in some years to 10 weeks or long 
in other years. 

White crappies collected during 

under rather unusual circumstances as 4 
Lake Decatur, the fish can be assigned 
broods on the basis of scale patterns, fi 

for determining in all cases whether 
ginal growth represents growth of 
current season or of the previous seaso 
While absorption at the edge of the wi 
crappie scale (in summer collections) 
parently indicates that the new yeal 
growth has been delayed (Hansen 1937) 
the lack of absorption may not mean tha 
growth of the current year has alreadi 
started. Absorption seems to be of irreg 
and unpredictable occurrence. Sum 
then, is not the most favorable time fo 
collecting scales for age studies. ; 

From the Lake Decatur collection 
appears, in spite of many exceptions, 
formation of one ring for each year of 
is at least usual in white crappies. But 
fact that many departures from a strict 
annual rate were found, and the additio 
fact that the scale reader would not | 
dinarily be in position to detect those 
partures, tends to limit the confider 
which can properly be placed in any s 
reading. Adding greatly to the diff 
of scale reading is the imprecise manner 
which many of the rings are formed 
determination in the white crappie is n 
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Fig. 9.—Scale from a white crappie that measured 10.1 inches when captured from the Rock 
River at Lyndon, Illinois, March 14, 1931. Cutting-over is unusually conspicuous in one of the 
lateral fields of annulus 3. The annulus or annual ring (five annuli are shown in the scale pic- 
tured) is a mark separating successive zones of annual growth. It makes its appearance on the 
seale when the fish begins a new season of growth rather than at the termination of a season of 
growth. The successive dark lines between the annuli represent ridges termed circuli. The dis- 
tances between adjacent annuli are approximately proportional to growth increments of the fish 
in the years represented. The fish from which this scale was taken was not of known age, but its 
age is estimated to have been about 534 years. Its age was greater than that of most crappies 
taken from Illinois waters. Relatively few crappies live longer than 3 or 4 years. 

1933 Scale Growth 

* 1934 " " 

1933 Brood 1935 6 
1936 ” * 

1934 Scale Growth 

a 1935 " “ 

1934 Brood 1936 : 

; (sara an 
j 

1935 Scale Growth 

1935 Brood 1936» ” 
1937 ” ” 

“ 

Fig. 10.—Annual ring patterns, that is, ring 
spacing, of white crappie broods hatched at 
Lake Decatur in the years 1933, 1934, and 1935. 

se ring patterns served to make individu- 
als of the broods recognizable in later years. 

a simple process of counting clearly de- 
fined marks of uniform appearance but in- 
stead is one which usually involves picking 
the true marks from an assortment which, 
to the scale reader, may seem to include 
some true rings, some false rings, and 
some rings which might be either one or 
the other. 

Because of these several possible sources 
of error in aging white crappies through 
scale reading, the handling of the scale 
reading for the present paper needs ex- 
planation. Reading was carried on from 
the point of view that the scale method of 
aging fish should be used even though in 
many instances the age read might be only 
an approximation of the true age. How- 
ever, it is believed that in only relatively 
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Fig. 11—Length-frequency distribution (by half-inch classes) of Lake Decatur white crap~ 
pies collected during the period 1935-1940. (Data from table 19. Some seasons omitted from 
graph because of meager data.) 
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few cases of age approximation did the age 
read deviate from the true age by more 
than a year. 
Few scales were discarded for lack of 

their easy readability. If, on an individual 
scale, a ring was present that was believed 
to be false, the ring was omitted from the 
count. Conversely, a ring was sometimes 

counted, though imperfectly shown, or 
even entirely lacking, if supplementary in- 
formation, such as length of fish, indicated 
that it should have been present. How- 
ever, no addition was made to the count 
in the case of an unformed ring of the 
current year in a fish collected within the 
period of annulus formation. 
The lack of a thoroughgoing study of 

age reading in crappies of positively known 
ages means that it is not yet possible to 
judge the success with which ages usually 
have been puzzled out or to appraise the 
effect of errors introduced either by faulty 
ring formation or faulty scale reading. 
The Lake Decatur white crappie scales 

studied intensively for several years were 
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usually more easily understood and prob- 
ably read with a greater degree of ac- 
curacy than the scales from other places 
in the state. Favoring accurate determina- 
tions in the Lake Decatur scales were 
wide fluctuations in annual growth, which 
produced ring spacing patterns that were 
generally diagnostic for the various broods. 
Fig. 10 shows these patterns in three 
broods. ‘wo later broods were separated 
on a length basis. 

Size and Age Distribution 

The size distribution in net catches of 
white crappies at Lake Decatur changed 
considerably from year to year, table 19 
and fig. 11. Catches in some years included 
many large crappies; in other years mostly 
smal!. Moderate to large sizes, 8 to 11 
inches, were prevalent in the nets at two 
periods (in alternate years) during the 4+ 
years of study: from the fall of 1936 to 
the summer of 1937 and from the fall of 
1938 to the spring of 1939. Occasional 

Table 19.—Length distribution of white crappies caught in hoop nets at Lake Decatur; col- 
lections are grouped according to 3-month periods—spring: March, April, May; summer: June, 
July, August; fall: September, October, November; and winter: December, January, February. 
The same data expressed as percentages are plotted in fig. 11. 
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observations of fishermen’s _ stringers 

showed that nets were good indicators of 

the sizes likely to be caught by anglers. 

Changes in Size Distribution — 

Three separate factors enter into the 

changes in size distribution in the net 

samples: (1) availability in summer of 

broods hatched in the previous year; (2) 

summer growth of individual fish; and (3) 

periodic large-scale, and somewhat sud- 

den, natural mortality of large fish, leav- 

ing for a time mainly fish of small sizes. 

The removal of large crappies by anglers 

is believed to have been a minor factor 

contributing to the periodic scarcity of 

large fish in the net samples. 

Table 20.—Number of white crappies of various broods taken in hoop-net catches : 
number caught per net-day at Lake Decatur. 

Ittinors Naturavt History Survey BULLETIN Vol. 25, / 

Conspicuous changes in size distribut 
in white crappie populations were 
served by Thompson & Bennett (193 
in an Illinois lake and by Wickliff et 
(1944, 1946) in several Ohio lakes. § 
distribution changes in a black crap 
population were observed by Thomps 
(1941). Thompson suggested that a sing 
successful brood of black crappies hatel 
at Senachwine Lake in 1 year was able 
consume most of the young crapf 
hatched for 3 or 4 years thereafter. W] 
this first brood reached an age of 4 o1 
years, its members were sufficiently 
duced by mortality that another bre 
survived in abundance. There is no e 
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Julyas; leer 6 51 8.3 36} 6.0 | — — — — —_— 

July 31=Aug..3 .. .=--- 7. 5 4, 8.0 27| 5 4 51] 10.5 | — =— — 

Septr Sal 4a tees recess 6 22083) Lees: 14, 2.3 | — _ — 

tS Le] Lea aeprat tes Nena e Saie Ar 4 1} 0.2 Ll) S27 49) 12.2 | — —_ _ 

Oct. 24-27 12 57] ee: a OSS) i Ur ) 69} 5.7 | — _— _ 

Decs QU See Ceca 15 18} 1.2) 107) 97 A |) 17a) TEs _— _ 

1937 
Marchil=49 3 c.. tectk 16 SS ES Su 220 liSee, 67| 4.2 | = _ —_ 
Aprili2 a ries etiaiats pays ticta 6 14, 2.3 67| 11.2 35} 5.8 | — —_ => 
| [ST een reel ars meio 12 2) a2 aly MUG eer 62) 5.2 | — —= — 
June 246 Sh ceaeccaee ee 9 27; 3.0 EN ew) 27; 3.0 | — _ = 
July 10-16 27 15} 0.6 37} 1.4 29 eal 6} 0.2 | — 
Aug: 6-14.65 275 22) cies 30 2) 0.1 8} 0.3 13} 0.4 45) 1.5 | — 
Septs22. 4. necro eee 6 210.3 DORs 7) 1:2.) 206345 
Nov. 3.... 6 Oe 2) 03 3] 0.5 | 165) 27.5 | — 

1938 
Jani W724. J eee 17 0) = 3) 0.2 0} 0.0 12) 0.7 | — 
March 405 i csaiiar 9 Oo} — 14] 1.0 16] 1.8 | 184) 20.1 | — 
May 28 8 Oo} — 8} 1.0 4, 0.5 84) 10.5 
ualy: TVs ort cuca 9 oOo} — Oo) — 4. 0.4 24, 2.7 
Ag. 25:07 cing aun ones 14 oOo — Oo} — p) Oe 19) 1.4 56) 4 
OEE IG. ciicctas Vraseteey See 10 0). = Oo} — 0) = 9)" =0 39) 59) 3 
Novi4alln nhc ere 20 Oo} — Oo} — o| — 17| 0.9 | "4m 

1939 
{Xo OR an eng Mi 12 Oo} — (0) 0} -= 71; 5.9 Tie 

1 June 22, 1936, data omitted because of uncertainties in age determination. 
2 The number of hoop-net days was obtained by multiply 

they were fished. 
ing the number of nets by the number of (24-hour 
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dence that one brood dominated later 
broods in this manner at Lake Decatur, 
where strong broods were produced each 

“C nges in Age Distribution.— 
The entry of young broods into the net 
samples and the dropping out of older 
ones at Lake Decatur is shown somewhat 
roughly in table 20 by changes in the rate 
of catch in nets. The relatively short lite 
span of broods was an outstanding char- 
acteristic of the Lake Decatur white crap- 
pie population. Assuming that June 1 
was the approximate hatching date for all 
broods, it may be determined from table 20 
that the 1933 brood disappeared from the 
net samples at an age of about + years and 
4 months, the 1934 brood at + years, and 
the 1935 brood at 3 years and 3 months. 
But each of these broods showed a major 
decline in numbers a full year preceding 
its final disappearance from the samples, 
table 20. Longer life spans were observed 
in some broods in Lake Decatur, table 24, 
and in a number of other localities, table 
28. It may be noticed, however, that fish 
with more than three annual rings were 
frequently scarce in Illinois collections. 
The highest number of annual rings, ob- 
served among several thousand age read- 
ings, was eight, table 28. 

Influence of Periodic High Mortal- 
ity on Size and Age Distribution.— 
The sharp drop in summer netting rates, 
table 20, suggests that heavy mortality 
eceurred at Lake Decatur in one or more 
broods during the summer months in 
1936, 1937, and 1938. Most broods, how- 
ever, showed a certain amount of recov- 
ery in rate of nettability from summer to 
winter, indicating that the depressed sum- 
mer rates were, in part, the result of low 
efficiency of summer netting operations. 
There is no clear indication of high sum- 
mer mortality in these broods during their 

nd summer of life—the first summer 
f net capture. 
Lack of age readings prevented inclu- 

ion of most of the 1939 catch figures in 
able 20. However, there is evidence of 
nsiderable summer mortality among 

arge crappies in 1939 from the fact that 
sh of the larger sizes were relatively 
ore abundant in the spring than in the 
= seasons of that year, table 19 and fig. 
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Normal variations in net catches make 
it impossible to give the exact date of 
highest summer mortality. It is suspected 
that highest losses may have occurred in 
June or July when the older crappies 
were at the lowest point in the annual 
condition cycle, although inquiries among 
lake-shore residents failed to show that 
dead crappies were more abundant along 
shore in June or July than at other times 
of the year. 

Annual Growth Period 

The beginning of the annual growth 
period of white crappies is marked by 
formation of the annual ring or annulus, 
fig. 9. Data on the time of annulus forma- 
tion in white crappies at Lake Decatur in 
1935 and 1936 have been published (Han- 
sen 1937). Data for 1937 and 1938 are 
given in tables 21 and 22. A summary of 
data for the + years is given in table 23. 
The method of determining the time of 
annulus formation in crappies of 1937 and 
1938 collections was more precise than 
the method used with the 1935 and 1936 
collections. Because of the distinctive ring 
patterns of most broods of Lake Decatur 
white crappies in 1937 and 1938 collec- 
tions, fig. 10, individual fish were assigned 
to their respective broods. Scales were 
then examined for presence or absence of 
annuli of the current growing season and 
for marginal growth beyond the new an- 
nuli. 

On the basis of these studies, it is 
apparent that some white crappies of Lake 
Decatur started their annual growth much 
earlier than others, as much as 6 weeks 
earlier in one season to 10 weeks earlier in 
another. Generally, small, sexually imma- 
ture fish formed their annuli earlier than 
large, mature ones. 

The end of the annual growth period 
is estimated from the data on average 
length of fish in the various age classes in 
successive summer, fall, and early winter 
collections, table 24+. Judged by length ob- 
servations in well-represented age classes 
—classes with one or two annual rings— 
the fish of most Lake Decatur broods 
stopped growing about the latter part of 
September. However, there is indication 
that members of some broods may have 
continued to grow, but at a very slow 
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rate, during the months of October and completely. First, there were gaps 

November. month or more between collections. § 
For two reasons it is not possible to ond, the length averages calculated 

state with certainty when growth stopped some broods tended to be erratic; for 

Table 21.—Data on annulus formation in white crappies at Lake Decatur in 1937. 

1935 Broop 1934 Broop 1933 Broop 

Dare or Num- Num- 
Cottection | Total ber oe Cent Total ber Be cat Total 

Num- | Having |), 1937 Num- | Having ae 1937 Num- 
ber |the 1937| ne ber |the 1937 pone ber 

Caught | Annu- eee Caught | Annu- j Caught 
lus mS lus us 

Welt 1-4.. 67 0 0.0 220 0 0.0 54 0 
April 24...... 34 0 0.0 67 0 0.0 14 0 
May 16....... 37 0 0.0 39 220) 0.0 10 0 
June: 3=Ses05 2): 71 8 TS 117 0 0.0 36 0 
June: 2452528): 27 3 Tel 74 1 1.3 26 0 
July 10-16.... 30 ie 40.0 37 1 pies 15 0 
Aug. 6-14..... 15 15 100.0 9) 8 89.0 1 1 
SEptae2 vaceins 5 SF 100.0 2 2% 100.0 — oo 
Noyce oie: 2 ps 100.0 2 2 100.0 — — 

* One of these fish showed an incomplete stage of annulus formation where new circuli were present on some of 
scales but not others, or where new circuli were Present only in certain areas of some scales. 

Table 22.—Data on annulus formation in white crappies at Lake Decatur in 1938. 

1936 Broop 1935 Broop 1934 Broop 

Dare oF Num- Num- 
Cottection | Total ber Cent Total ber tee Cent Total 

Num- | Having is oy og8 Num- | Having ah 1958 Num- 
ber the 1938 es ber |the 1938 rs z ber 

Caught | Annu- ee Caught | Annu- | nu- | Caught 
lus us lus as 

March 14..... _— — — 12 0 0.0 13 
May 28....... 69 0 0.0 5 0 0.0 5 
Julyale eee 4 2 50.0 2 0 0.0 2 
July 14....... 24 6 25.0 — —_ —_— 1 
ATIC oo ela soe 18 18* 100.0 2 1 50.0 1 
OBENGH tien - 2 2 100.0 = 
Nov. 4-11. - 4 4 100.0 1 

* One of these fish had the annulus on only a part of its scales; of those scales which did not have the am 
seme showed absorption and some did not. 

Table 23—Approximate periods of annulus formation in white crappies at Lake Deca 
1935-1938. 

_ YEAR OF Approximate Dares APPROXIMATE 
OaseRVATION or AnNuLus Formation* Lenctu oF PE 

LOSS ae roche Early May to early July or later..<..0..7.....5. 0s. neues 2 months or lo 
HOR se scale ne Early May to/early, July. ie) a See ee ee 114 to 2 months 
ORY Et ster eres Mid-May to early August or later.................2-8 0s 2% months or 
OS Ree senna. Early June to late August or later................---+-:- 21% months or lot 

“The term “or later” is added when some individuals had still not formed the annulus at the approxima 
of the period. 

; 
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stance, in 1937 collections, table 24, fish 

with one scale ring showed greater average 

length in September than in November. 

‘Vaking into account known individual 

differences in the beginning of the grow- 

ing period and the uncertainties as to: the 

end of the period, and ignoring any small 
growth which may have occurred in No- 
vember, it may be estimated that the long- 
est period of growth of any individual in 
any year was between 5 and 6 months, 
May 1 to September 30 or May 1 to Oc- 
tober 31. It is almost certain, however, 
that in some years no individual grew for 
more than 4+ months, that is, from June | 
to September 30. Since small, immature 
fish began growing earlier in the year than 
the spawners, the small fish probably grew 
for a longer pericd than the large fish. 

The period of growth obviously was 
much less than + months for those white 
crappies that formed their annuli between 
the middle of July and the latter part of 
August. In 1937 the majority of individ- 
uals began their growth some time be- 
tween the collecting dates of July 10 and 
August 14, and in 1938 between July 14 
and August 25. The total growth period 

Table 25.—Average observed total lengths, in inches, of Lake Decatur white crappies 4 

252 intinoris Narurat Htsrory Survey BULLETIN Vol. 25, Art 

for these fish could not have been longer’ 
than 2 or 3 months. In 1935 and again 
1937 occasional individuals did not gre 
at all, and it is conceivable that 
others may have started to grow as | 
as September or October and may have 
grown for less than a month. 

Crappies of the 1934 brood seined fre 
a Sangamon River overflow during the 
high water of 1935 had made little prog 
ress on thejr second year’s growth whe 
they were taken in June and early Ju 
table 27. 

Jones (1941) observed that largemouth 
and smallmouth bass in Norris Reserv 
Tennessee, grew for + months in 1939. 
the same locality in 1940, Eschmeyer 
Jones (1941) found that black crapp 
grew for about 5 months and that larg 
mouth, smallmouth, and Kentucky ba 
grew for about 5 or 6 months. Th 

Growth Rates 

White crappie growth rates were found 
to vary in different waters of the state’ 

various ring classes at time of hoop-net capture between growing seasons. Data from table 24) 
Figures in parentheses represent numbers of specimens. 

Annuat Rivne Crass 

Dare or CoLLEecrion = 

1 2 3 4 5 

Wows 2221035 iyo pace rics 6.5 ( 47) | 7.9 ( 29) | 11.4 ( 2) — = 
April Sal OsGe.. eras eae kn 6.0 (165) | 7.9 (152) | 10.2 ( 3) | 10.4 ( 2) | 9.8 (2) 

AUETARE: Sent tar eee 6.1 (212) | 7.9 (181) | 10.7 ( 5) | 10.4 (2) | 9.8 (2) 

Wear 2l936nec ye ken ce 8.7 (170) | 9.9 (107) | 9.9 (18) | 9.8 (1) — 
WWiaechi plese 93/ cite, seats 8.6 ( 67) | 9.6 (220) | 9.9 (54) | 10.7 (2) | 12.8 (2) 
Arr ae19 3) circ eae 8.6 ( 36) | 9.8 ( 67) | 10.1 (14) = = 

WA DET GRE Set hain a) ee 8.7 (273) | 9.7 (394) | 9.9 (86) | 10.4 (3) | 12.8 (2) 

INOW SshlO Siesta eae 6:52 (165) 49 25 Creat le Gane) oa = 
Jan ela 24 193 Bo a tee 6.6 ( 12) — 11.5 ( 3) | 10.8 (2) = 
March 49S Rives vere 6.8 (179) | 9.9 ( 16) | 10.3 (14) — 14.0 (1) 

CLUBYZU Bele men aya wee 6.7 (356) | 9.8 ( 19) | 10.5 (19) | 10.8 (2) | 14.0 (1) 

IN Cope: 2 UMS} emeae 7.7 ( 44) | 9.5 ( 10) | 10.9 ( 2) | 10.1 (1) | 12.2 (1) 
cities) O39 5 re 2 Sa ete | 7.7 ( 77)-| 9.0 ( 71) | 10.5 ( 2) | 10.9 (3) = 

AVCVGSE <5. AME es. 7.7 (121) | 9.1 ( 81) | 10.7 ( 4) | 10.7 (4) | 72.2 (1) 

Grand average...........| 7.3 9.1 10.5 10.6 12.2 
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Brotocy or THE WHITE CRAPPIE NO ‘mn we 

GRAND AVERAGE 

— — — NO DATA 

| 2 3 4 5 6 iG 

COMPLETED SEASON OF GROWTH 

Fig. 12—Observed average total lengths of Lake Decatur white crappies at end of various 
completed growing seasons. Each circle shows the average length of individuals of the same 
age found in winter collections of different calendar years. Sizes of crappies at end of first 
growing season are not shown, as fish were then too small to be taken in nets. 

and from year to year in the same water— 
notably in Lake Decatur. 
Growth Rates at Lake Decatur.— 

At the time of this study the average 
growth rate of the white crappies of Lake 
Decatur, as shown at the bottom of table 

125, was probably equal to, if not faster 
than, the average rate for this species in 

| ther waters of the state, table 28. 
The tendency toward rapid growth of 

ithe Lake Decatur white crappies means 
\that, even though fish of large sizes were 

eriodically almost wiped out by high 
mortality, rapid growth of the surviving 
jyounger fish resulted in a new supply of 
| 

large fish within about a year of the time 
when scarcity of large fish set in. 

Growth of fish in the second and third 
years of life varied from good to poor, but 
poor growth was not seen in any one 
brood for 2 years in succession, and in all 
broods fish reached an average length of 
about 8 inches or more within their first 
three growing seasons. 

Average sizes of Lake Decatur white 
crappies of six annual ring classes are 
shown in table 25 and fig. 12. Fish were 
placed in a given annual ring class in ac- 
cordance with the scale reading practices 
described in the section “Age Determina- 
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Table 27—Average size of white crappies after approximately one season of growth, based 
on direct observation of young fish. In the estimation of age it was assumed that the fish were 
spawned about June 1. 

Bopy or Water 

AVERAGE 

Buck’s Pond, Monticello. . 

Lincoln Lakes, Lincoln........... 

Lake Decatur Dam............ \ 

were | Numper | ApproxIMATe TSA te 

OsservATION | sok bee AcE, . |) SLenata, 
| SPECIMENS Montus | INCHES 

aes | Oct. 6, 1938......| 115 4 2.6 
Ortman’s Lake, Crescent City....| Oct. 19, 1933..... 37 4g Saf 

May 20, 1938... .| 17 12 | By 
5 May 20-22, 1935. | 61 12 355 

Sangamon River overflow below J Tune 26, 1935* 50 | 13 | 36 

July 11-16, 1935. Wnts | Be UY fa 
I | 

* The fish in this collection and the one following were 
summer growth. 

tion.” For example, all fish having scales 
that the reader interpreted as having one 
ring were placed in annual ring class 1. 
The fish of that category represented in 
this table were believed to have completed 
two seasons of growth. 

The data in table 25 were taken from 
table 24 and include only fish caught from 
early November to late April, a time of 
year when the fish were not growing in 
length (except perhaps at a very slow 
rate) and annual rings were not being 
formed. 

Comparisons of the year-to-year growth 
of the Lake Decatur white crappies of 
various broods can be made by reading 
the boldface type in table 25 diagonally 
downward from left to right. For example, 
fish of the 1934 brood showed one scale 
ring and averaged 6.1 inches in the com- 
bined collections of November 22, 1935, 
and April 3, 1936. It is this same brood 
that showed two rings and averaged 9.7 
inches a year later in the combined col- 
lections of December 21, 1936, March 
1+4, and April 24, 1937. 

Comparisons of the average lengths of 
the fish of different broods at the same at- 
tained ages can be made by reading the 
boldface type in table 25 vertically. 

The year 1936 was an exceptionally 
good growing year at Lake Decatur, par- 
ticularly for fish in the second and third 
years of life. The good growth of the 1934 
brood in 1936 is shown in the figures cited 
above. Fish of the 1935 brood averaged 
3.5 inches at the start of the 1936 growing 
season and reached a length of 8.7 inches 
at the end. (The length at the start of the 
season was computed from scale measure- 

a little more than a year old but making slow second- 

ments; similar computation was not em- 
ployed elsewhere in this paper.) ‘The ex- 
ceptionally good growth made by these 
broods in 1936 is believed to have resulted 
from heavy feeding on fingerling gizzard 
shad, Dorosoma, which were commonly 
seen in schools and were regularly found 
in crappie stomachs during the 1936 
growing season. The very good growing 
season of 1936 came between two very 
poor growing seasons, 1935 and 1937. 

In studies on other centrarchids by 
Hile (1931), Tester (1932), Hubbs & 
Cooper (1935), Bennett (1938), Schoff- 
man (1938, 1939), and Bennett, Thomp- 
son, & Parr (1940), males and females 
showed very nearly the same rates of 
growth, or the males showed a tendency 
to grow slightly faster than the females. 
At Lake Decatur, among white crappies 
that were sexed, table 26, there were only 

small differences in average lengths of 
males and females of the same age, and 
such differences, seldom amounting to 
more than one-half inch, were not con- 
sistently in favor of either sex in the var- 
ious collections. 
Growth Rates in Other Illinois 

Waters.—Because white crappies are sel- 
dom caught in 1-inch-mesh hoop nets until 
they are 13 to 15 months old, the average 
size reached by these fish at the end of their 
first season has been determined by direct 
observation of young fish captured in four 
Illinois waters by means other than hoop 
nets, table 27. The Lincoln Lakes and 
Buck’s Pond samples were taken by poi- 
soning, the Ortman’s Lake sample by 
draining, and the Sangamon River back- 
water samples by seining. 
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Fig. 13.—Illinois localities represented by age determinations of fish included in table 28. 
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In Illinois waters other than Lake De- 

catur, study of growth in fish more than 

a year old was based on’ scale samples 

from lakes or streams in 33 localities in 

widely scattered sections of the state, fig. 

13h engths of fish having a like number 
of annual rings were averaged for each 

collecting period at each locality, table 28. 
Table 28 shows wide differences in 

sizes of fish having a like number of an- 
nual rings. Some of these averages are 
not subject to direct comparison, since 
small fish in the samples were not always 
adequately represented. Especially was 
this true in several samples collected in 
1931 and before (footnote 3, table 28). 
Some collections were made during the 
active growing period of the fish collected, 
while others were made between grow- 
ing periods. In the case of summer col- 
lections, it was not known whether the 
outer ring on a scale was the ring of the 
current year or of the preceding year. 

Data on some of the outstanding ex- 
amples of white crappie populations con- 
taining fast-growing and slow-growing 
fish are recorded in table 29. Popula- 
tions containing slow-growing fish like 
those found in Weldon Springs, Lincoln, 
and Homewood lakes are termed “‘stunt- 
ed.” Such populations contain only a small 
percentage of crappies over 8 inches in 
length even though a large percentage 
are 3 to 5 years old. Growth in these 
populations is not so abnormally slow dur- 
ing the first 2 years as during the third 
year and later. 

Of all Illinois waters sampled, Horse- 
shoe Lake, in Alexander County, con- 
tained the largest white crappies. In this 
lake, annual growth increments were es- 
pecially large among fish that had lived 
beyond the third year. Also, the rate of 
survival of fish beyond the fourth year ap- 
pears to have been exceptionally high. 
The Horseshoe Lake population has been 
analyzed previously by Thompson & Ben- 
nett (1938). Probably the good growth 
observed in this lake was due to the recent 
origin of the population. The lake was 
drained in 1930 and refilled and restocked 
in 1931. 

Lake Decatur, where growth was rapid, 
and Homewood, where growth was slow, 
table 29, are in the same central Illinois 
locality; Homewood Lake was formed by 

Vol. 25, 

damming one of the small valleys t tri 
tary to Lake Decatur. 
Growth Rates in Out-of-St 

Waters.—Growth of the white crappic 
has been studied in three neighbori 
states: at Reelfoot Lake, Tennessee, 
Schofiman (1940); at Lake of the 
Ozarks, Missouri, by Weyer (1940) ; 
Indiana lakes by Ricker & Lagler (19 
and Johnson (1945); and in three T 
reservoirs, two in Tennessee and one 
North Carolina, by Stroud (1949). 
growth rates observed in these bodie 
water fall approximately in the ran 
served in Illinois waters. 

Eschmeyer & Jones (1941) found th 
in the early years of impoundment ¢ 
Norris Reservoir, the black crappies the 
grew at a much faster rate than has’ 
been observed in Illinois white crap 
The first brood of black crappies hat 
in Norris Reservoir (in 1937) aver. 
11.5 inches (total length) when they I 
completed two summers of growth. (1 
best recorded growth for an ade 
sample of Illinois white crappies with 
completed summers was found at Lake 
catur in the winter collections of 1936 
The fish of these collections averaged 
inches in length.) The third broo¢ 
black crappies hatched at Norris R 
voir (in 1939) grew at about the sa 
rate in their first summer as I[I]!inois 
crappies of the same age, but the ra’ 
growth in their second year, when 
reached 8.9 inches, was faster than 
best average for Lake Decatur. 

Eschmeyer & Jones (1941) attributed 
the good growth in the early years ai 
Norris Reservoir to abnormal richness 6} 
the lake in basic food elements and lac 
of severe competition. , 

SUMMARY 

This paper is based primarily on an 
intensive study of the white crappi 
Lake Decatur, Macon County, Illi 
where sampling was carried on at I- 
month intervals the year round from | 
1935 to late 1939. It is based in pai 
additional information obtained from 
ious fisheries investigations carried on 
members of the aquatic biology staft 
the Natural History Survey during an 
18-year period beginning in 1927. 
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“The white crappie and the black crap- 
. both important as sport fishes in IIli- 
are abundant throughout the state. 
white crappie generally outnumbers 
lack in small streams or creeks and 

rtificial lakes of all sizes. The black 
to be the more common species in 

ie deep glacial lakes of northeastern IIli- 
nis. In the larger rivers and in the bot- 
miand lakes preponderance of one 

cies over the other varies from lake to 
ke and from one part of the channel to 
1other. 
At the time of this study, fishermen used 

urious methods of angling, some uncom- 
on, and various kinds of baits in fishing 
3 white crappies in Illinois. At Lake 
lecatur they caught white crappies prin- 
pally from March 1 to June 1. 
In year-round hoop-net fishing at Lake 
lecatur, the poorest catches were made 
| the summer. 
White crappies require 2 years or, 
metimes, 3 years to reach sexual matu- 
ty. The smallest ripe female observed 
: Illinois measured 5.6 inches total 
ngth. Dark breeding coloration was 
yund in most males of breeding size from 
pril to June (or July) and was seen in 
ne female. Ripe females (with mature 
sgs) were found in Illinois as early as 
Tay 6 and as late as July 13; ripe males 
s early as May 16 and as late as June 
+. The height of the Illinois spawning 
ason is probably late May or early June. 
t appears that only a portion of the eggs 
| ripe females are laid and that perhaps 
considerable number of unlaid eggs are 
sorbed. 
Crappies spawn under a variety of 

ynditions of bottom, water depth, and 
roximity to vegetation, embankments, 
nd wooden structures. They seem to 
low a preference for depositing their eggs 
n plant material, but they do not require 
juatic plants for that purpose. 
Net samples showed a predominance 

f males among young white crappies, a 
redomimance of females among older 
hite crappies. They showed a temporary 
arcity of males in late spring and early 
immer. 
Lymphocystis, the most common disease 
bserved in white crappies, was found in 
9.5 per cent of the white crappies in one 
cality. 
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Comparisons in the relative plumpness 
of the members of different length classes 
and broods were based on the coefficient 
of condition, K. Small fish usually began 
their annual growth before large fish and 
showed earlier summer gains in condition. 
Large fish reached peak condition in late 
fall or early winter; small fish reached peak 
condition in midsummer. Small fish showed 
condition losses in late summer and ad- 
ditional losses in early spring. Large fish 
suffered condition losses mainly in spring 
and early summer. 

At most times of the year the K values 
were higher in large white crappies than 
in small ones. Differences in K values 
were least apparent in June and July 
when the large fish were at the low point 
in the condition cycle and the small fish 
were nearing the top of the cycle. K 
values were approximately the same in 
males and females of the same size cate- 
gories, irrespective of time of year. 

Evidence obtained at Lake Decatur in- 
dicates that the annual rings on the scales 
of white crappies are not invariably 
formed at the rate of one ring for each 
year of life and that the rings are not 
formed at exactly the same time of year. 

The sizes of white crappies caught in 
the nets at Lake Decatur fluctuated 
strongly from year to year. Large sizes 
were abundant only in alternate years. 
Disappearance of large sizes is believed 
to have been due to large-scale summer 
mortality (heavier some summers than 
others). 

Lake Decatur crappie broods were 
generally short lived. Broods were usually 
not conspicuous in net catches beyond the 
second or third year of life. One brood 
disappeared completely at the age of 3 
years and 3 months; another brood at 4 
years and + months. 

Dates of annulus formation were ob- 
tained for + consecutive years at Lake 
Decatur. Start of growth ranged from 
early May in some fish to late August or 
later in others. 

The annual growth period at Lake 
Decatur varied for most individual fish 
from about 2 to 6 months. Some individ- 
uals failed to grow at all in 1935 and 1937. 

The average observed lengths of white 
crappies falling into various annual ring 
classes were recorded for Lake Decatur 
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and 33 other Illinois localities. The an- 

nual growth increments of the white crap- 
pies at Lake Decatur varied widely from 
year to year. This was true particularly 
of fish in the second and third years of life, 

Ittinois Narurat History SuRVEY BULLETIN 

which grew exceptionall. 
made little or no growth 

Only small differe 
rates of males and fe 
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Commercial and Sport Fishes 

of the Mississippi River 
Between Caruthersville, Missouri, 

and Dubuque, Lowa’ 

: 

TN December, 1943, conservation rep- 
resentatives from the states of I 1linois, 
Towa, Missouri, Minnesota, and Wis- 

consin, from the United States Fish and 
Wildlife Service, and from other inter- 
ested agencies met at Dubuque, Iowa, and 
formed the Upper Mississippi River Con- 
servation Committee (Smith 1949). This 
froup was organized for the purpose of 
sponsoring studies of the fishery and wild- 
life resources of the Mississippi River 
from Caruthersville, Missouri, to Hast- 
ings, Minnesota. The studies were de- 
signed to serve as a basis for making 
scientifically sound recommendations for 
the management of these resources. At 
that time the fish and game codes of the 
member states were at variance with one 
another in certain provisions, and some 
practices that were legal in the waters of 
the Mississippi bordering one state were 
illegal in the waters within the jurisdic- 
tion of another immediately across the 
river. 
To facilitate the actual projection of 

biological investigations, two technical 
committees were formed within the Con- 
servation Committee. These were the 
Technical Committee for Fisheries and 
the Technical Game Committee. To 
them were assigned the duties of planning 
research and reporting the progress of re- 
search to the Conservation Committee at 
its annual meetings. 

* This investigation was conducted under the auspices 
of the Technical Committee for Fisheries of the Upper 
Mississippi River Conservation Committee. 
7 Formerly Ichthyologist, Illinois Natural History Sur- 

vey; now Chief Biologist of the Fisheries Section of the 
uri Conservation Commission. 

F Associate Aquatic Biologist, Illinois Natural History 
Survey. 

PAW a aG (BAUR NTI@ KOU, 
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Basic to a sound management pro- 
gram for the upper Mississippi fishery 
was a knowledge of the status of various 
species of fish present in the river. Com- 
mercial fishery statistics were not adequate 
because they included several species under 
single groupings, as buftalofishes and cat- 
fishes, and because in recent years they 
failed to include sport fishes and other 
species closed to commercial fishing. 

Because state agencies were restricted 
in their research activities by state bound- 
aries (the United States Fish and Wild- 
life Service was the only agency involved 
that was free to finance projects without 
regard to state boundaries), it became 

necessary to subdivide the upper Missis- 
sippi. River fishery investigations into 
upper and lower co-operative units—the 
upper unit involving Wisconsin, Minne- 
sota, and northern lowa, and the lower 
unit involving Missouri, southern Iowa, 
and Illinois. 

Actual field operations were begun in 
the Missouri-Illinois part of the southern 
unit in March, 1944, with the Conserva- 
tion Commission of Missouri, the Illinois 
Department of Conservation, and the IIli- 
nois Natural History Survey participating. 
Two years later, in March, 1946, field 

operations were begun in the lowa-lllinois 
part of the river with the lowa Conserva- 
tion Commission and the two Illinois 
agencies co-operating. 

The entire investigation reported here 
was conducted under the auspices of the 

Technical Committee for Fisheries. 
This paper is based on an analysis of 

the data relative to the species composition 

[ 267 | 
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of the fishes appearing in test-net collec- 

tions taken in 1944 and 1946 with various 

types of commercial gear at 31 sampling 

stations between Caruthersville, Missouri, 

and Dubuque, lowa. The gear included 

types that could not be used legally by 

commercial fishermen in some or all of 

the co-operating states. 
The discussion is limited largely to the 

commercial and sport fishes of the river. 
The smaller-sized fishes, such as the min- 
nows (Cyprinidae), seldom occurred in 
the test-net collections, as the minimum 
mesh used was 1 inch square. Minnow 
collections were made at many of the 
stations, and a list of the species appear- 
ing in these collections was recorded but 
is not presented here. 

The writers believe that, regardless of 
any shortcomings of the sampling methods 
employed in this study, the data are exten- 
sive enough to allow a rough estimate of 
the status of the various commercial and 
game fishes now occurring in the Caruth- 
ersville-Dubuque section of the Mississipp1. 

Acknowledgment is made to the follow- 
ing persons for their various contributions 
to the progress of the researches reported in 
this paper: Mr. W. E. Albert, Mr. Daniel 
Avery, Mr. James S. Ayars, Dr. Reeve M. 
Bailey, Dr. George W. Bennett, Mr. 
Leonard Durham, Dr. T. H. Frison (now 
deceased), Dr. B. Vincent Hall, Dr. Don- 
ald F. Hansen, Dr. G. B. Herndon and 
associates, Mr. Don W. Kelley, Mr. Jacob 
H. Lemm, Dr. Harlow B. Mills, Mr. Sam 
A. Parr, Dr. Hurst H. Shoemaker, Mr. 
Everett B. Speaker and associates, and 
Dr. David H. Thompson. 

Financial support of this investigation 
was given by the conservation departments 
of the states of Illinois, lowa, and Mis- 
souri, and by the Illinois Natural History 
Survey, all co-operating under the Upper 
Mississippi River Conservation Commit- 
tee program. 

THE MISSISSIPPI RIVER 

The length of the Mississippi River 
from its source at Lake Itasca to its mouth 
at Head of Passes is 2,470 miles ( Missis- 
sippi River Commission 1940:1). This 
great river and its tributaries drain a total 
area of about 1,244,000 square miles, in- 
cluding all or parts of 31 states and 2 
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Canadian provinces: New York 
Pennsylvania farthest east, Wyoming 
Montana farthest west, Alberta and 
katchewan farthest north. The iny 
gation reported here covers that pa 
the Mississippi River between Caruthi 
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Fig. 1—The Mississippi River between 
Caruthersville, Missouri, and Dubuque, low 
shown is the location of field sampling stati 
used during the fisheries survey of 1944 
1946. The river distance between Caruthers: 
ville and Dubuque is 689 miles. 



Missouri, and Dubuque, lowa, a 
ce of 689 miles or 28 per cent of the 

al length of the river, fig. 1. This sec- 
on of the river includes 306 miles of the 
ywer Mississippi, designated hereafter as 
R-C (mouth of the Missouri River to 
aruthersville), and 383 miles of the 
ipper Mississippi, designated as D-MR 
Dubuque to the mouth of the Missouri 

rT). 

Early Descriptions 

The Mississippi River was discovered 
jin the sixteenth century by an expedition 
headed by Hernando de Soto. Later ex- 
plorations were made on the Mississippi 
by such well-known historical personages 
s D'Iberville, Joliet, Marquette, and La 

e. 
‘The “Gentleman of Elvas,” a Portu- 

suese member of the De Soto expedition, 
jstated that “The river was of great depth 
‘and of a strong current. The water was 
always muddy. There came down the 
river continually many trees and timber, 
which the force of the water and stream 
jbrought down. There was a great store of 
Mfish in it of sundry sorts, and most of it 
\differing from the fresh water fish of 
\Spain” (Saxon 1927:78). 
| Thomas Jefferson (1801:11) wrote the 
‘following description of the river in about 
11780: “The Missisippi, below the mouth 
Jof the Missouri, is always muddy and 
jabounding with sand bars, which fre- 
jquently change their places. However, it 
carries 15 feet water to the mouth of the 
Ohio, to which place it is from one and a 
jhalf to two miles wide, and thence to 
Kaskaskia from one mile to a mile and a 
quarter wide. Its current is so rapid, that 
it never can be stemmed by the force of 
the wind alone, acting on sails. Any ves- 
sel, however, navigated with oars, may 
jcome up at any time, and receive much 
jaid from the wind.” 

Reclus (1859:262) in his paper on the 
Mississippi mentioned the yellow water of 
\the Missouri River and the blue water of 
“the Mississippi at the confluence of the 
| two rivers. 

Priur to the construction of locks and 
jdams, two rapids were present in the 
}river between Dubuque and the meuth 
jof the Missouri River. The upper were 

| 
| 
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between Le Claire, lowa, and Rock Island, 
Illinois, and the lower at Keokuk, lowa. 

Glazier (1891:314) in describing his 
trip down the Mississippi in 1881 stated 
that “We found the current of the Mis- 
sissippi below the mouth of the Missouri 
much stronger than we had observed it to 
be since passing the Keokuk Rapids.” 

Floods and Levees 

Floods along the Mississippi have been 
reported since the river’s discovery. A 
member of the De Soto expedition in 
1543 wrote the first description known 
of a Mississippi flood. The flood began 
about the tenth of March and reached its 
peak about +0 days later. “The inun- 
dated areas are said to have extended for 
twenty leagues on each side of the river” 
(Mississippi River Commission 1940:8). 

Jefferson (1801:11-2) wrote the fol- 
lowing regarding floods on the Missis- 
sippi: “These floods begin in April, and 
the river returns into its banks early in 
August. The inundation extends further 
on the western than eastern side, covering 
the lands in some places for 50 miles from 
its banks. Above the mouth of the Mis- 
souri, it becomes much such a river as the 
Ohio, like it clear, and gentle in its cur- 
rent, not quite so wide, the period of its 
floods nearly the same, but not rising to so 
great a height.” 

The delta with its fertile land early at- 
tracted many settlers. This alluvial valley 
extends up the river as far as Cape Girar- 
deau, Missouri. “In the Alluvial Valley 
the Mississippi River is an aggrading, or 
soil-building stream. In time of flood the 
river goes out of its banks, dropping its 
load of sediment as it goes. This action 
is due to the slowing up of the waters as 
they leave the river’s channel; and the 
larger share cf this material settles on or 
near the edges of the stream. For this 
reason the banks are generally from 10 
to 15 feet above the lowlands away from 
the river. The slope away from the river 
is usually steepest for the first mile away 
from the river banks’ ( Mississippi River 
Commission 1940:9). 

For more than two centuries man has 
used levees in defense of his rich soil and 
cities against the flooding torrents of the 
Mississippi. By 1727, a levee along the 
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Table 1.—Stations where fish collections were taken during 1944 and 1946 on the Mississ 
River between Caruthersville, Missouri, and Dubuque, Iowa, with inclusive dates, pool numb 
number of net days at each station, and river stages in feet.* 4 

Ivtinois NaturAL History Survey BULLETIN Vol. 25,088 

STATION | Inci.ustve Dates 

1944 
Caruthersville, Mo........... April 6-12........ 
Tiptonville, Tenn... ..../.... April 15—May 10. 
Cairo, aus aceite May 18-24....... 
Cape Girardeau, Mo......... May 26-31....... 
Grand: Tower, Je oes bas June 29k as wees 
Chester, IIL. Basie tere (el Rb bal ond Plead Wye es 
Ste. Genevieve, Mig eae June 18-24....... 
Crystal City, Mo............ June 25-30....... 
Cliff Cave, Mo Pictiui aman July 2-8 
Mouth Missouri R., Mo...... Jy lO Hse eee 
Graitony Wilke scaseee oe March 22-30. . 
Grafton, tli Ses ea las ee 
Grafton lisence Sept. 22-270 10. ade, 
Winfield, Mo... 0.2.2.0. e. July 27- Aug. pipet 
lambpureaull eres eets fae ee Auge SOF ee ieee 
Wowisiana, Ware Seti es Aug. 12-17......: 
Cincinnati Landing, Ill....... Aug. 19-23....... 
Hannibal WMio-e siemens ceed Aug. 25-30....... 
Quincy. also a tae sie and et Sept. 2-61 Sanne an 
Canton Mlosaes eta hee SEptyor lo saseere 
Wrarsawectlicee sae eeee ee Sept. 14-19)...... 

1946 
Burlington, lowa............ April 10-22....... 
Ogniawy ka, lll sere seve 
New Boston; [llc 22 2 8 May 7-18 
Muscatine, Ilowa............ May 19-30....... 
Rainport; lowases me  qeetuesn June 2S ae cae 
Andalusia; Uses tne Gaye | pA DEM lee eam 
Andalusia, Ill.. June 18-26....... 
Andalusia, Il. ee ae. Gl (SED ical Oo amet se 
Pleasant Valley, lowa.. June 28-July 9..... 
Cordova, sees Julyss 228 On 
Fulton, Ill... ..........,| July 24-Aug. 4 
Sabulas Towa he ia eee ae. ANiES 6— lk] mee ents: 
Bellevue; lowass entree sen Aug. 19-30....... 
Dubuque, Iowa...) .....5.4% Septet Oem eee 

April 24—May 5.... 

Biss a Rayee Ke 
ELOW NumBer| STAGE TAG 
Dv- pee or Ner AT | AT 

BUQUE °- | Davs | Musca- Gi 
SraTion TINE DEA 

689 — 42.54 SG 
665 ETO) TS 
573 = 54.10 14.2 
529 = 61.94 16.7 
499 = PSrLs 12.3 
468 _ 38.99 NES) 
454 = 46.14 LSS 
429 are 62.19 WeS) 
412 == 61.36 15.0 
383 — 62.86 10.8 
358 26 42.64 Ouse 
358 26 74.30 9.4 
358 26 93.31 aay) 
337 | 25,26} 85 92 ii) 
320 25 96.60 6.9 
295 24 66.71 6.6 
281 24 64.90 6.3. 
267 22 82.97 Sth 
256 22 105.20 6.2 
236 21 100.82 5S 
218 20 95599 6.0 

178 19 143.72 10.2 
159 18 135,80 Wo) 
143 18 | 155.00| 6.4 
134 17 160.00 8) 
118 16 | 158.85 6.8 
103 16 98.18 15.0 
103 16 | 155.67 11.4 
103 16 196.53 6.0 
87 15 151.68 10.0 
75 14} 150.17 x2) 
57 14 | 152.39 5.6 
44 13 160.31 5.3 
17 12 | 188.40 5.0 
0 12. | 192.83 6.1 

* The ae river stage data from the United States Department of Commerce (1946) ; 
furnished by Ray K. Linsley, Jr., 
Flood stage is 32 feet at Cape Girardeau, Mo.; 

Mississippi at New Orleans had been com- 
pleted to a length of 5,400 feet (Missis- 
sippi River Commission 1940:10). 

In 1850 the Federal Government ap- 
proved an act which encouraged the re- 
claiming of the alluvial land along the 
Mississippi below the mouth of the Ohio 
River (Saxon 1927:261). In 1879 the 
Mississippi River Commission was created 
and placed in charge of flood control on 
the Mississippi (Saxon 1927:266). 

In that part of the Mississippi River 
covered by the present investigation, levees 

Acting Chief of Division, Climatological and Hydrologic Services, Washingto 
15 feet at Muscatine, Iowa. 

the 1946 river s 

and drainage districts border much 
stream up as far as Muscatine, 
low the mouth of the Missouri Ri 
levees are more apparent than al 

upper river and they give the ob 
impression that the river is hemi 
by them. 

High-water conditions pre 
throughout the 1944 investigation 
MR-C section of the river, as shoy 
table 1. In several instances duri 
survey, test-netting was done over 
land formerly planted in corn or 
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Improvements for Navigation boats are being replaced by diesel-pow- 
ered towboats capable of pushing huge 

The exciting days of steamboating on barges loaded with coal, grain, oil, and 
sippi described by Mark Twain other commodities. During the period of 

und others are just about gone. Steam- World War II approximately 1,980 war 

Fig. 2.—Lock and Dam No. 25 just above the Winfield, Missouri, sampling station. ‘The 

swiftness of the current below the dam is quite perceptible. Photo by courtesy of the United 

States Army Corps of Engineers, Upper Mississippi Valley Division, St. Louis, Missouri. 

Fig. 3.—Lock and Dam No., 24 just below the Louisiana, Missouri, sampling station on the 

Mississippi River. Photo by courtesy of the United States Army Corps of Engineers, Upper 

Mississippi Valley Division, St. Louis, Missouri. 
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Fig. 4.—Lock and Dam No. 22 just below the Cincinnati Landing, Illinois, sampling station. 
Photo by courtesy of the United States oS Corps of Engineers, Rock Island District. 

Fig. 5.—Lock and Dam No. 11, and Pool No. 12, from Eagle Point Park, near Dubuque, Towa. 
Photo by courtesy of the United States Army Corps of Engineers, Rock Island District, 

vessels were passed through the lock at 
Alton, Illinois (War Department Corps 
of Engineers 1946:7). These vessels were 
constructed inland and outfitted for sea at 
New Orleans, Louisiana. 

The use of the river for navigation and 
the construction of levees for drainage 
districts and flood control have brought 
about many changes on the river. As early 
as 182+ an act was passed by Congress 

appropriating $75,000 for the improve- 
ment of the Mississippi by ‘“‘snagging” 
from the mouth of the Missouri River to 
New Orleans. The first permanent im- 
provement on the river came in the build- 
ing of a pier at St. Louis, Missouri, ‘to 
give direction of current. This construc 
tion was authorized by acts passed in 1836 
and 1837. Later, the Keokuk and Rock 
Island rapids were improved for naviga- 
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tion. An act in 1872 authorized improve- 

ment of the river between Alton and the 

mouth of the Meramec River by obtaining 

channel depths through revetments, solid 
dikes, and dams. A comprehensive project 
was approved in 1881 for continuous im- 
provement of the river between the mouth 
of the Ohio River and St. Louis to secure 
4 minimum depth of 8 feet by using revet- 
ments, permeable dikes, and contraction of 
the low water channels to an approxi- 
mately uniform width of 2,500 feet. This 
project was modified by acts passed in 1895 
and 1896 providing for the maintenance 
of a channel 250 feet wide and 9 feet 
deep by regulating works and dredging. 
The project was again modified in 1905, 
providing that the use of regulating works 
be supplanted by extensive dredging oper- 
ations. Later, dredging alone proved un- 
satisfactory; in 1910 regulating works 
were again approved, and channel depths 
of 6 feet from the mouth of the Missouri 
to St. Louis and 8 feet from St. Louis 
to the mouth of the Ohio were authorized. 
In 1927 and 1930, acts of Congress au- 
thorized a channel depth of 9 feet between 
St. Louis and the mouth of the Ohio, with 
a channel width of 300 feet, and a chan- 
nel depth of 9 feet from the mouth of the 
Illinois River to St. Louis, with a chan- 
nel width of 200 feet (War Depart- 
ment Corps of Engineers 1940:5-6). A 
project for the improvement of the Chain 
of Rocks Reach in the St. Louis area was 
approved in 1945. In this 7-mile reach, at 
low water the stream gradient averaged 
approximately 1.5 feet per mile in contrast 
to 0.5 foot above the Chain of Rocks and 
0.6 foot from St. Louis to Cairo, Illinois 
(Smyser 1947:5). 
General improvement of the upper Mis- 

sissippi for navigation between the mouth 
of the Missouri and St. Paul, Minnesota, 
was authorized by Congress in 1878. This 
was to be accomplished by the use of wing 
dams and closure of chutes to secure a 
depth of 4.5 feet, eventually to be in- 
creased to 6 feet. In the period 1888 
to 1906 “the rock cut through Rock 
Island Rapids was improved to a width 
of 400 feet and a depth of 6 feet.” In 
1965 an act was passed to replace the 
locks and lateral canal at Keokuk with 
a power dam and navigation locks (War 
Department Corps of Engineers 1940:6). 
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This project was practically completed 
in 1913 (Coker 1914:5). An act passed 
in 1907 provided for a 6-foot channel from 
Minneapolis, Minnesota, to the mouth 
of the Missouri River to be accom- 
plished by contraction works, as in the 
project of 1878, supplemented by dredg- 
ing and a lateral canal with a navigation 
lock around the upper portion of the Rock 
Island rapids at Le Claire (War Depart- 
ment Corps of Engineers 1940 :6). 

The Board of Engineers for Rivers and 
Harbors concluded after an investigation 
that canalization of the Mississippi from 
the mouth of the Illinois to Minneapolis 
was the most feasible and economical 
method of obtaining a dependable 9-foot 
channel for navigation; plans included the 
construction of approximately 2+ locks and 
dams (United States 72d Congress, Ist 
Session, 1932:2, 27). An act of 1930, as 
modified in 1935, authorized improvement 
of the Mississippi River from Minneapolis 
to the mouth of the Missouri River by 
means of locks and dams supplemented 
with dredging to provide a channel 9 feet 
in depth (War Department Corps of Engi- 
neers 1940:6). The upper Mississippi 
from Alton north was canalized by the 
time the present investigation was started 
in 1944, figs. 2, 3, +, and 5. In the Alton- 
Dubuque section there were 1+ locks and 
dams (Nos. 12-26, excluding 23). 

Influence of the Missouri 

In the above discussion the descriptions 
of several early writers were quoted re- 
garding the confluence of the Missouri 
and Mississippi rivers and the influence of 
the Missouri on the Mississippi. Prior to 
agricultural development of the prairies, 
the upper Mississippi was apparently a 
relatively clear river, and below the mouth 
of the Missouri it was always muddy. 
The D-MR section of the Mississippi was 
found by the survey party in 1944 and 
1946 to be quite muddy; however, it ap- 
peared less muddy than the MR-C section. 
In 1944 Platner (1946:16) found that 

the turbidity of the Mississippi just above 

the mouth of the Missouri averaged 300 

ppm, whereas, below the mouth of the 
Missouri it increased to an average read- 

ing of 1,880 ppm. At Caruthersville, 306 

miles below the mouth of the Missouri 
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this high turbidity had diminished only 
slightly. The turbidity of the Mississippi, 
according to Platner (1946:12), is caused 
largely by erosion silt with some detritus. 
In 1921 Galtsoff (1924:371) found the 
water in the upper Mississippi muddy even 
at low water stages and progressively more 
turbid as he moved downstream. 

The current of the Mi€ississippi is 
swifter below the mouth of the Missouri 
than above. This difference in current 
was apparent before canalization, as evi- 
denced by Glazier (1891 :314). 

According to the War’ Department 
Corps of Engineers (1940:3) the veloci- 
ties in the current of the Mississippi 
between the mouth of the Wisconsin 
River and Alton may vary from about 
2 miles per hour at usual pool stages 
to about + miles per hour at high water. 
In the uncanalized or open-river section 
below Alton, the velccities range from 2.0 
to 5.5 miles per hour, except through the 
Chain of Rocks near St. Louis. In this 
region velocities as high as 8 miles per 
hour may occur at both extreme high- and 
extreme low-water stages. In the pools 
formed by the locks and dams in the Alton- 
Dubuque section, the swiftest current 
appears in the upper parts of the pools. 

The bottom of the river proper in the 
MR-C section is largely sand with occa- 
sional silt or mud. The flooded areas in 
which netting operations were’ conducted 
had chiefly mud bottom. The bottom of 
the canalized D-MR section of the Mis- 
sissippi varies with location in the pools. 
In the upper parts of the pools where the 
current is swift, the bottoms are sand 
and gravel, whereas, in the middle and 
lower reaches of the pools, the bottoms 
are largely silt. The silting in the canal- 
ized section of the river is a result of re- 
duction in current caused by the dams. 
Ellis (1931:4-5) made oxygen determi- 
nations of the Mississippi River in the 
Keokuk area prior to the canalization of 
the river above the dam at Keokuk (Lock 
and Dam No. 19). He found that the 
water before reaching the Lake Keokuk 
basin was carrying over 20 per cent more 
oxygen than after it was impounded in 
the basin. Some 30 miles below Dam No. 
19, at La Grange, Missouri, the oxygen 
content of the water was 10 to 15 per 
cent less than above the impoundment. 
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Platner (194+6:26) found that the ri 
has a distinct seasonal oxygen pulse. 
midwinter, when the river was fro; 
over with + to 8 inches of ice, the d 
solved oxygen ranged from 12.40 pp 
to 14.95 ppm. During times of low w. 
in August and September, it ranged fr 
3.00 to 7.10 ppm. In periods of h 
water it ranged from 4.30 to 11.50 pp 

The flooded bottomlands in the can 
ized D-MR section of the river are le 
encroached upon by drainage districts, a 
they seem to provide more suitable ba 
water and sloughs for spawning, than th 
bottomlands in the extensive levee a 
drainage districts of the MR-C secti 

On the silt bottom of Lake K 
(Pool No. 19), Ellis (1931:8-9) f 
a. few fresh-water mussels near s 
otherwise, on this bottom he found lit 
besides sludge worms, bloodworms, Co 
thra (Chaoborus), a few snails of th 
monate group, tiny bivalves of the 
Musculium, and several species of le 
In the area free of silt, such as on_ci 
stones, and water-logged portions of tr 
he found large numbers of caddisfly a 
Neuroptera larvae, flatworms, beetle | 
vae, and occasionally a few specimens 
crayfish, gomphids (dragonfly nym 
and leeches. 

Pollution 

Erosion silt is a constant form of P 
lution in the Caruthersville-Dubuque s 
tion of the Mississippi River. Althou 
this form of pollution has long been 
ciated with that part of the Mississippi 
below the mouth of the Missouri, it was 
not generally noted in the upper p 
the river until after the developme 
intensive farming in the Middle Wi 

That silting tends to limit the 
duction of aquatic life has been d 
strated previously. Silting was pointe 
out as having a detrimental effect on trout 
and salmon eggs (Smith 1940:229) an 
on aquatic insects and other invertebra 
(Ellis 1931, 1936). In the Des Moin 
River, high water combined with 1 
river’s increased silt load in a period 
flood was shown to be an important lin 
ing factor in the spawning success Of 
minnows and other kinds of fishes (St 
rett 1951:23). 
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| The impounding of the upper Missis- 
tippi with a series of dams created favor- 

ble conditions for silting in that section 
the river. This impounding was done 
yely during the thirties, and the pres- 
investigation was made perhaps too 

n following this period to demonstrate 
possible maximum effects that siltation 

Platner (1946:71-2) found pollution 
on the Mississippi limited largely to local 
areas below cities and industrialized sec- 

s. “Even though the volume of water 
large enough and the dilution is great 
ough to render these pollutants harm- 

ess to the present fish fauna of the Mis- 
issippi River, one must remember that 
sach small amount of material narrows the 
safety margin of the river.’’ Platner con- 
uded from his chemical studies that the 
iver was not in a critical condition. He 
rther concluded that in the upper sec- 

ion of the river, that is, north of the +20- 
ile mark above the mouth of the Ohio 

River (about + miles above Oquawka, 
Illinois), a more ‘favorable position” ex- 
sted than in the lower section below mile 
$20. “Comparing the water quality of the 
Mississippi River with waters producing 
zood fish fauna, it would be rated as 

Ellis (1943) conducted a pollution 
study on the Mississippi River between 
Chain of Rocks (St. Louis area) and 
Cairo. He made this study in relation to 
zarbage introduced into the river at St. 
Louis. In September of 1931 and 1934, 
Juring periods of low water, he found that 
he Mississippi lost a considerable portion 
of its dissolved oxygen load in the imme- 
liate vieinity of St. Louis. Below the city 
t made a temporary recovery, and be- 
‘ween Crystal City, Missouri, and Cape 
Girardeau it again lost a large amount of 
ts oxygen load. Between Crystal City 
ind Claryville, Missouri, Ellis (1943:8) 
ecorded a maximum of 3.86 ppm of total 
immonia. He stated that “This total am- 
nonia of approximately + p.p.m. represents 
i considerable nitrogenous load and shows 
lefinitely that the nitrogenous wastes from 
he St. Louis area are projected down- 
tream 65 or 70 miles before the maximum 
immonia production is reached.” Below 
he mouth of the Ohio River, at Wickliffe, 
<entucky, the total ammonia content 
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dropped to 1.28 ppm. In 1944 Platner 
(1946 :39) determined that from mile 580 
above the mouth of the Ohio to mile 
170 above (St. Louis area) the am- 
monia value ranged from 0.0 to 0.1 ppm 
and averaged 0.06 ppm. Below St. Louis 
the ammonia value increased slightly to an 
average of 0.12 ppm. 

During the Caruthersville-Dubuque in- 
vestigation, notes were taken on obvious 
pollution conditions existing in this section 
of the river. The fishery studies in the 
MR-C section were carried out largely 
during a period of high water, and in 
such a period the relative amount of pol- 
lutant other than silt is reduced. Com- 
mercial fishermen at Ste. Genevieve, Mis- 
souril, which is about 55 miles below St. 
Louis, complained that fishes they catch 
during the summer low-water stage fre- 
quently have an oily or gassy flavor. In 
the opinion of the fishermen this flavor 
is attributable to wastes discharged into 
the river at St. Louis. At Crystal City, 
also, fishermen registered complaints re- 
garding pollution. In the vicinity of Cliff 
Cave (12 miles below St. Louis) test nets 
set in channels became clogged with masses 
of paper and partially disintegrated ground 
garbage discharged through the sewers 
of St. Louis. There, also, commercial fish- 

ermen reported that the fish in the area 
have an oily or gassy flavor; however, fish 
taken there in early July (Cape Girardeau 
gage 29.0 feet, table 1) which were served 
to members of the research party did not 
appear to have such a flavor. Perhaps this 
foreign taste is discernible only at low 
stages of the river when dilution is not suf- 
ficient to overcome the effect of the causal 
agent. 

In 1947 commercial fishermen in the 
vicinity of Valmeyer, Illinois (28 miles 
below St. Louis), complained that often 
half of their catches were discarded be- 
cause of an unpleasant taste resulting from 
pollution. 

Recently Starrett & Harth (1950:8) 
reported that since 1948 a serious pollution 
problem has existed on the Mississippi 
from below Dam 26 to Cairo, and that 

commercial fishing is now almost nonex- 
istent from the St. Louis area to the 
mouth of the Kaskaskia River. : 

Above the mouth of the Missouri River, 
pollution was observed in the vicinity of 
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two Illinois stations, Warsaw and Cor- 
dova. Warsaw is located about 1.5 miles 
below the mouth of the Des Moines River. 
This river receives a rather heavy load of 
pollution from the city of Keokuk, as was 
evidenced by the accumulation of sewage 
and other debris on the test nets. A large 
portion of this pollution in the Des Moines 
evidently comes from packing plants. 
Across the Mississippi River from Keokuk 
and just below Hamilton, Illinois, the 
malt wastes from a brewery are discharged 
into the river. It was obvious from the 
poor catches of commercial fishes in the 
test nets that the fish population is ad- 
versely affected by the pollution for sev- 
eral miles below Keokuk. According to 
local reports, commercial fishermen avoid 
setting their nets within the first few miles 
downstream from Keokuk on the Iowa side 
because of the unhealthy appearance of 
fishes that have been taken at that loca- 
tion. Carp taken in the test nets there 
appeared to have a rather milky coloration, 
and many of them showed a form of pop- 
eye. It was reported locally that, during 
the winter season, fishermen operate their 
nets on the Illinois side of the river near 
Warsaw to catch carp that apparently feed 
upon brewery waste and become very fat. 

Commercial fishermen at Cordova com- 
plained that their hoop nets sometimes 
became clogged with a slimy substance 
that was later reported to be a filamentous 
organism attributed to conditions produced 
by wastes discharged from plants at Clin- 
ton, Iowa, 15 miles upstream. Seines be- 
came so loaded with this filamentous 
growth that they could not be hauled to 
shore and landed. No ill effect from the 
filamentous growth or the waste material 
supposedly responsible for it was observed 
on the fish at Cordova; in fact, the fish 
taken there appeared to be more plump 
than those in the usual catches taken else- 
where on the river. The local fishermen 
reported no mortality of fish or ill flavor 
of fish as a result of the waste material. 

MATERIALS AND METHODS 

In the 2 years of this investigation, col- 
lections were taken at 31 different field 
stations, fig. 1. One station in each year 
was designated as a key station, Grafton 
in 1944 and Andalusia in 1946, table 1. 
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Each of the key stations was sampled thr 
times during an 8-month period of fie 
cperations as a means of obtaining data | 
changes in a local fishery. 

Usually sampling at a station covered 5 
days. However, at some stations me 
time was spent because of certain unfore. 
seen difficulties, such as those involvir 
bad weather, poor catches, mechanic 

Descriptions of the habitats at the fiel 
stations are given in Appendix A. Da 
on the catches made at these stations ar 
presented in tables 2, 3, 4, and 5 an 
Appendix B, tables 1 and 2. { 

Netting Operations 

The Illinois Natural History Su 
laboratory boat, the 4nax, was used as fie 
headquarters during this investigation. 
fish caught were brought to the laborat 
boat. Aboard the boat, technicians m 
ured and weighed each fish, removed sea 
or vertebrae for growth studies, and re-) 
corded the sex and gonad condition of the’ 
fish. The haul made with each type of 
gear, from each station, and in each fish 
ing period was tabulated as an individ 
catch, and a record was made of spec 
information on habitat in which gear 
fished. 

The following types of fishing gear w 
used during the survey: : 

25-foot Common Sense minnow sein 
(mesh 14 inch) & 

100-yard trammel nets (mesh 11/4, 2 
and 3 inches) , ot 

100-yard or 200-yard seine (mesh 
inch) 

Hoop nets (mesh 1, 2%, and 3 inches) 
Wing nets, with and without lea¢ 

(mesh 1, 114, and 214 inches) 
Trap net (mesh 114 inches) 
Basket trap 
Trotline 
The poundage and numbers of fishe 

caught by the various types of fishit 
gear are summarized in tables 2, 3, 4, an 

seine hauls are not included in this paper. | 
Selections of fishing sites were made b 



™ 

é~ 

| 

a 

EIS 

EL 

6L8 

£l 

I 

Zer 

| 
eer'er 

§Es 

O98 

Rea 
a 
CCU 

Mal 
RRO 

Te 

inte 

Ou. 
We 
SERIO 

2 
ante 

SEE 

cit 
[219], 

76S 

€$ 

= 

= 

(¥ 

9¢5 

= 

6S 

18 

+9 

Cy 
Aras 

Mal 

mein 

ik 
dcr 

ge 

tae 

II] 
“Susie 

Ay 

TS 

OL 

a5 

= 

= 

tLe 

= 

LS 

ve 

61 

SENSOR 

ie 

aaa 

| 
aaa 

ae 

“oy 

“uo; 

UBD 

786 

£87 

= 

a 

COL 

| 
965 

= 

i 

oF 

CE 

RUn 

OD 
ayaes 

| 
ea 

ala, hae 

STL 

Assay 

1€e 

8f 

= 

= 

= 

£67 

= 

el 

Li 

Bier 

eta 

t| 
BORee 

| ae 

“OW 

‘equuuey] 

OFT _ ~ _ _ OFT — + 61 GEN = | Get ay il aa [I] ‘Suipur'y peuupury 

iee 

it 

£1 

= 

cee 

= 

z 

Ul 

Com 

tie 

ol 

Sy 

Oe 

“OA 

SeuvysiNoT 

8bL 

et 

$ 

=: 

ra 

689 

= 

ju! 

6b 

0S 

(6 

OSG 

loka 

se 
a 
ee 

OE 
li, 
“Sanquepy 

x 

190'T 

19¢€ 

6 

= 

= 

169 

— 

cl 

95 

9S 

TLS 

Sane 

| 
Cie 
eae 

a 

OW 

“PIPYUIAY 

5 

#55 

= 

= 

= 

= 

55 

= 

9 

L 

8 

C6r 

= 

messes 

es 
es(ydag) 

“]]] 

“uoayery 

= 

FEO"! 

= 

= 

= 

6 

St0'T 

= 

§ 

Ig 

PL1 

Ise 

TO 

|e 

cece 

(Sq) 

“TE 

“worry 

= 

eFe'l 

= 

= 

a 

= 

€Fe 

I 

= 

= 

tt 

= 

78 

OSTMEN 

(Fite 

se 
(YoIeTAT) 

“[I] 

“Uses 

2 

Lst'l 

= 

el 

I 

= 

CFC 

T 

= 

te 

L9 

18 

148 

061 

“es 

*(ygNOUL) 

JOATY 

LNOssiyAy 

S 

89¢ 

_ 

€ 

_ 

_ 

59¢ 

_ 

+1 

18 

+9 

00c 

Sat 

Mahe 

oper: 

OW 

‘av 

HD 

es 

= 

= 

= 

aad 

6Lt 

SS 

It 

69 

8S 

Ll 

ESTING 

ease 

eos 

OW 

“431d 

[easdag 

HZ 

F6S 

a 

I 

= 

= 

£65 

= 

= 

eel 

Tel 

Tol 

PRL 

geen 

ies 

OJ 

‘PAatAaUay 

“33g 

po 

Hilts 

oo 

€ 

— 

— 

$5 

= 

= 

= 

¢s 

58 

91 

Covet 

ay 
Meek 

sea 

| 
iz 
C2EC 

LO) 

3 

IhL 

= 

€@ 

= 

a 

8IL 

= 

= 

8¢ 

88 

ore 

(Claes 

Gan 

oes 

[I] 
“42Mo], 

purry 

m 

(¥6U 

= 

t 

= 

= 

067 

= 

= 

Ls 

= 

LT 

nw 

ks 
eva 

Oy 

‘nvapsvary 

aduy 

fe 

sro 

= 

= 

od 

= 

St9 

aa 

L 

= 

9% 

961 

OT 

da 

lito 

ee 

aes 

IIT 
“orreg 

$b9 

= 

= 

= 

— 

+b9 

SHE 

£t 

ia 

ad 

81 

(flit 

oe 
|g 

eatery 

uua 

yp, 
‘ajauoidry, 

8S 

= 

= 

=e 

= 

SSF 

eFC 

= 

iG 

_ 

esl 

(Ole 

ty 
ma 
Makara 

the 
Sc: 
OFA] 

“AT[tAssayanse5 

Nay 

sian 

a 
Sake 

ae 

SLAN 

SLAN 

SLAN 

ie 

EM 

saa 

1a 

SIAN 

SLAIN 

dOOH 

ONIN 

ONTM, 

SLAIN 

: 

SLANS 

NOLLVI 

“WY, 

ONIAY 

ONIM 

HSA] 

HSa]) 

HSA 

ONIM, 

ONT 

B
i
n
d
 

aaIdIs 
|
 HON]-847 

|
 HON]-%{Z 

|
 HONT-%{]| 

HSAPT 
H
S
A
 

L
 

-SVION() 
HON]-[ 

|
 HON]-T 



Intinois NarurAL History Survey BULLETIN 

™
 
Lo 
|
 

sia 
Y saat sh

 
e
e
 

Vol. 25, Art 

76 FE8 

€t 

FCS 

10° S$0Z‘T 

60 
8
h
 $C 8hE 

OF 

FLE 

Il 

pes 

-. 

$F 

998 

OSeLES 

LL 

CEO 

8L SbL 
IZ 8211 

6€ 808 

Tf 

682 

7L°$90°T Of 

S85 

19° 

0€6 

EVSSSL £0°€9L 09° 

€ts 

18° 

LTE 

L
H
O
A
V
S
 

sa
nn
og
 

TV
LO
T,
 

lem 190 
th 6S 

68 

OL 

Ts O8€ 

LS 

67 
OL 9F 

9F 

SE 

LO 

SC 

SANTIS 

YF 

$6 
£1 

LO 88° oOo 

Ir 
Il 

00°8 £t C 91 ¢ 69 TI SOF 

FS 
89L 

Th TST 

CC”) 

tee aa 

rT 

LT, 

= 
= 

LE 
L8T 

\06'FL 
=
 GL 

ES 
6 

alle T N
e
e
r
 

es e
e
 Ti ‘Mesie 

=
=
 

= 
assay, 

1
6
8
9
5
6
 

Te 
Ls 

SL'4T 
9B 

SLT 
Se 

Ee 
a
r
e
c
a
 

Oy] 
“uojURD 

— 
|
e
 

sst 
|8z'6¢e9 

San 
er acOene 

QC oC Gilmeen Parc Saial gl CE sCb Gunn l 
ee mrallats 

Were 
e
e
 

TT “Aourngdy 

= 
— 

{ts 
sit 

Sere 
(GRR 

e
a
 |P Ch

 
OS Core 

DOR 
ECCH a

 ATMO C
i
m
a
 

ny 
cs 

ae 
ee Oy 

‘Teqruuepyy 

= 
— 

 |re 8be 
— 

{05°41 
LOWOG 

a
n
 |
 Some 

|GOe Geen 
|S PN OPa 

am li e
w
e
 

{IT “Surpuey 
weuuroury 

= 
=. 

We G
e
 

W
A
R
E
 

TE 
61 

FE 
9E 

=
 «|ZE91T 

ar 
e
e
 

ea a
e
 
oy 

‘“vuvisinoTy 

S
A
L
 

€1 €8F 
== 

2
 

IRONS 
G
h
 

NGG 
AS 

Ne TAS) 
AS 

SS 
i
 
| 

TIE “Sanquieyy 

= 
— 

6c +19 
— 

|t£St 
|6F 

91 
[889 

 |09°Str 
Soe 

ae 
n
a
e
 

pete a
 OJ] 

“PISYUTAA 

= 
= 

95 LEE 
= 

6c 
Il 

gS 
el 

Te 98 
IP 9LZ 

eee 
w
e
 

(3dag) 
“TIT “Uo3yetH 

= 
ST OT 

t9'@9 
= 

8c 
91 

65 
TL 

78° CL 
p
a
m
 

OG Comets I
 Ta
i
 Coat 

|e 
p
e
e
 

(Aja {) “1p “uoxyety 

= 
= 

=
 
e
y
e
s
 

= 
— 

 |hr Is 
— 

+809 
Spa 

Ben i
e
e
e
 

(Yo4RIAT) 
“TIL “Yoyezy 

z10 
— 

 |39°911'T 
S
a
 
G
A
G
 

ST 
eee A

 
ING TH 

d
S
 

a
 

(yynour) 
JoAry 

Mossi] 

= 
— 

|6£'008 
= 

i
 
s
e
 

k
a
n
e
 

s
d
s
 
=
 E
s
 

yp 
are 

o
e
 

ae Oy 
“
P
A
R
D
O
 

— 
= 

If 682 
SS) 

a
r
e
 

=
 ae Sak 

WA 
ira 

C
A
E
 

ISS ie 
P
=
 

ee 
os oy 

“AID 
[eISAID 

= 
— 

 |6F €90‘T 
= 

— 
lepese 

lesocz 
SP 

Ire 
jeztiz~ 

j
o
 

OJ] 
‘PAatAaUay 

“23g 

= 
= 

iaesag 
= 

= 
A
S
 

AST 
AE 

TAS 
NSP TSS 

N
P
 S
O
 

EOS 
S
M
E
S
)
 

= 
eam 

S6nAT6 
= 

SS 
A
 

SVEN 
I S
S
S
 

g
n
a
 ise 
W
e
e
 

es anor iI] “Mop, 
purr 

= 
= 

TL 6FL 
sre 

= 
76 

9FT 
= 

07 
TOS 

Ste 
t[Gipsmecre se OJ] 

“Nvapsreiy 
advo 

= 
== 

Rotseye 
So 

E
l
 

S
e
l
e
 

Gerda 
LI GOlewr 

|
 ROLGCS 

S
e
a
l
i
n
g
 

nt a
 onus 

IIT ‘one 

= 
=) 

109k8c5 
105 

OL 
i6cccs 

315029 
— 

T
G
P
 Demin SORGLar 

alta ties ts eget uua yp, ‘aypiauoydry, 

= 
s
e
 

I8°LI€ 
|
 19 TeI 

= 
o
e
 

P
O
I
 

99 
9Ge 

e
s
e
t
 eS
 Oy 

‘eT[AssoyINIeD 
°
 

S
L
I
N
 

savay] 
s
a
v
a
]
 

S
a
 

e
a
 
t
e
e
s
 

c
O
O
H
{
 
a
n
y
 

S
L
A
N
T
 

S
L
A
N
T
 

S
L
A
N
T
 

L
A
O
H
L
I
M
 

H
L
T
A
 

O
N
I
T
O
N
Y
 

v
o
n
 

a
i
n
 

e
e
n
 

O
n
t
E
E
L
 

O
N
T
A
A
 

S
E
I
N
 

S
2
2
 

g
a
s
 

N
O
L
L
V
L
G
 

S
a
 

aysii 
O
N
T
M
 

H
S
a
y
y
 

H
S
a
f
]
 

H
S
d
f
]
 

O
N
T
M
 

O
N
I
N
 

L
 

e
e
 

GaIdIS 
|
 HON][-%4Z 

|
 HO
N
]
-
&
4
7
 
|
 HO
N
T
-
S
{
 [
|
 
H
S
A
P
 

H
S
a
y
y
 

L
 

-
S
W
I
O
N
(
)
 

H
O
N
]
-
T
 

H
O
N
T
-
[
 

*QAISNJOUL 
‘STOUI[][] 

‘MBSIBAA 
OF 

‘LINOSSIPAY 
‘aT [IA 

-SiaYyINIVD 
W
O
 

SUOIIEIS 
Je 

JDATY 
Iddississtpy 

ay} 
UI 

SUOIZBIAdO 
joU-3S9} 

FFH[ 
UT 

Ives 
FuTYsy 

yo 
sadAj 

snorsBA 
Y
I
M
 

JYysNBO 
YsyY 

JO 
s
p
u
n
o
g
—
g
¢
 

a]quy 



R 
‘ 

tes 

él 

é 

bOS 

Boy 

Ore 

16e 

OL 

Sb 

88 

965 

Ike 

EEL 

IOa 

|< 

ke: 

sata 

ae 

es 

aie 

J?10L, 

£96 

= 

eta 

18 

eZ 

£18 

= 

Le 

6C 

0T 

LOLERGM 

pee 

os 
ttle: 

te 

eee 

gee 

vy 
‘anbnqng 

189 

= 

as 

$9 

LOL 

60S 

= 

6C 

ST 

L 

Tat 

aie 

eer 

oe 

Oe. 

alae 

eae 

e vy 

onaaljag 

are 

re 

i 

SF 

as 

OLL 

ae 

_ 

st 

3 

GEG. 

aft 

spt 
ei 
tenes 

Pane 

tenes 

yanene 

vy 
einqug 

atm 

= 

a 

6L 

os 

Celt 

= 

tcl 

It 

oF 

COSTS 

aie 

8) 
teeter 

there 

hi 

es 

IIE 

“Hoa 

_ 

689 

= 

8s 

tL 

s 

6zs 

a 

ig 

a 

se 

OF 

[ecccestrete 

reteset 

“IIT 
eaops0> 

5 

609 

oa 

aa 

67 

raat 

O8S 

aa 

(hs 

ee 

6 

DE 
Ricont 

| 
eee! 

Cie 

Saeki 

ay 
Tae 
‘Vy 

SAa]UA 

JuLsLa|q 

& 

L90°T 

om 

L91 

See 

69 

96% 

Sh 

$7 

Lo 

el 

CBee 

| 
eatime 

hat 

bate 

(3dag) 

“IT 

eIsnEpuy 

é 

096 

= 

101 

9S 

= 

S08 

= 

tl 

06 

og 

19s 

Se 

tab 

eet 

(eunf) 

“[T] 

“eisnjepuy 

bs 

IL¥ 

a 

= 

OF 

oa 

Sct 

oa 

S 

87 

9 

S]: 
Xin 

pall 

Stes 

te 

ge 

emer 

(tudy) 

“TI 

5 

6 

mA 

$8 

69 

= 

ise 

2 

ag 

6s 

i 

rr 

vy 
Quodag 

6 

896 

at 

eel 

C9T 

a 

els 

x 

Icl 

9% 

9 

OCR 

ene 

ane 

Nae 

ane 

car 

ae 

vy 
“ouLvosnyA] 

3 

Lie 

c 

Os 

I 

= 

Peo 

I 

ae 

cs 

$s 

ee 

5210) 

A 

| ie 

gil 

ine 

gn 

Ha 

ie 

II] 

“Woasog 

MON 

ee 

a 

eee 

ae 

= 

ozs 

ae 

bar 

she 

ee 

P 

en 

I 
eyaenbo 

690'T 

= 

aa 

‘ey 

‘uO 
}Buyng 

— SNaW 

errr 

sawing 

| “atl 
| Sony 

soo 
| 
Soon 
| asim 
| 
Sood 

sores 

, 

vers 
| ree 

[aout 

[ows] 

aR 
| 
ak 
| are 

| Seen 



Vol. 25, A ILtinoris NaruraLt History SurvEY BULLETIN 30) ? 
=< 
5116 

Le 
969 

Tl
 

85
9 

PL
 

7
6
E
 

‘
1
 

81
 

9L
L 

L8
°£
S8
 

$0
 

S$
9°
T £6 

L8h 
1 

6b 
bLb 

69
 

80
6 

OL
 

tc
r 

I
 

t9 8601 
S8 6FS 

OT
 

CC
6 

es 

6L
 

es
t 

le 

£9
 

OF
T 

$0
80
1 

OL 
SOT 

FL
 

68
1 

Ct LP 99° $58 ct 18 8€ P61 

$8 

O61 

78 

LPS 

81 
9IT 

(0
6°
 

TO
L 

OL th 

88 
6FS 

#6
 

SL
S 

$9
 

90
8 $s" 90S 

IT 
087 £8 

P19 

8L 
CES 

CT 
886 

$8 
6FS 

L9°069 

SLIN d
o
o
 

ONIM TV.LO T, $9987 'T 18 61€ 1 
GNV SLANY 

\
o
"
1
s
t
 

|z6-911 
oe-9 

96: 9¢F 
Vere 

e
b
e
e
e
s
e
e
r
e
e
e
e
s
e
e
s
 

s
s
 sayy 

n
b
n
g
n
g
 $8:9c1 
_
 

|zo°1S 
67:01 
$5°SSz 
e
a
t
s
 

r
a
 

e
e
 

t
o
s
s
e
s
 

e
y
 

O
n
a
a
T
p
g
 

90°#91 
26’ 

EF 
08° 

IZ 
ol-oze 

Sor 
epee 

eee 
tees 

c
a
c
e
e
s
e
e
s
s
 

o
g
y
 S
y
n
g
e
g
 1
6
6
r
¢
 

_|zh601 
|08'8s 
I
s
9
9
,
 

[
o
o
 

Shira 
an 
M
e
a
s
 

R
r
 

Sos 
Ty 
a
o
a
 

z9'691 
l
e
o
 
IL 

98°91 
e
e
c
t
e
 
[
o
c
c
 

tresses 
e
s
s
a
y
 

uAOpso5 

eC 
Iho 

8600 
CIT 

eee) 
SER 

O
T
R
O
 
l
e
 
a
 

sores 
sees 

sss 
sey 

Kaye A 
WUSEaTT 

OL 
cL 

Oe 
£8 

8% 
0C 

6
2
2
s
 iain |

 e
a
 

ipl 
Aen Y

a
 
(
a
d
a
g
)
 

“TIT “eisnjepuy 

98 
ILh 

j
c
c
 
OPT 

69 
8E 

WAT (
A
Y
 

soeee 
esses 

Qunf) 
y[p 

‘eisnjepuy 

€L 
6 

tc 
L8 

90°C 
S
O
C
 Death 

na 
aki 

ae e
e
e
 
(
u
d
y
)
 

T
T
 
visnjepuy 

It 
ZEl 

CL 
Pcl 

=|81 0 
PRE CS Shee 

Met 
G
a
 aie 2 t

R
e
e
t
 

P
e
e
 
r
y
 ‘wy 

Qaodury J
 

IF'99¢ 
=
 |9L'S9 

6t 
T 

G
O
B
C
O
 
p
o
l
y
 

irey w
a
 

Se 
a
g
e
 i
 “Vy 

“
a
u
V
o
s
n
y
y
 

Ip 
6ST 

Ts 
C
9
 

LP 
OI 

S
S
R
 COMM 

ier 
wal dos 

ale 
aa 

W
h
a
 
II 

“UoIsog 
M
O
N
 

91 
6e1 

€8 
Pcl 

0S 
Tl 

9€ 
PLC 

cng 
neo 

a 
es 

actos 
a
 

T
T
T
 

e
y
a
n
u
n
b
o
 

Lc 
91t 

16 
S9l 

10° CI 
bse SUNS» 

oll eo ene 
2 A 
a
 

ga 
vy 

‘
u
o
o
u
I
N
g
 

S
L
I
O
N
 

‘SLANT 
S
L
A
N
T
 

S
L
I
M
 

d00H] 
ONIAA 

d
o
o
 

O
N
I
M
 

N
O
L
S
 

H
S
A
]
 

HSaTL 
HSaJ] 
H
S
A
]
 

H
O
N
]
-
%
Z
 
|
 HON]-&%{Z 

|
 HON]-T 

HON]-T 

“S
UI
[A
NG
] 

W
O
T
 

SU
OT

}E
IS

 
JB

 
JB
AT
Y 

Id
dI

ss
is

st
fy

 
94

} 
Ur

 
su

OI
zB

Ia
do

 

‘
a
a
i
s
n
j
o
u
r
 

‘eaoy 
‘anbnqng 

0} 
‘emoy 

‘u0} 
JOU-3S9} 

OF6[ 
Ul 

Jeas 
Surysy 

yo 
sadA} 

snorsea 
y
A
 

JYsnBo 
YsY 

JO 
s
p
u
n
o
g
—
s
 

a/qey. 



ptember, 1951 FisHes OF THE Mississipe1 River 281 

Fig. 6—Commercial fishermen setting a trammel net around a school of carp on the Mis- 
sippi River. This type of net was used at several test-net stations. 

cal commercial fishermen often proved 
value in locating a good fishing ground 
id in selecting effective types of fishing 
ar. The best available fishing sites were 
lected, rather than particular types of 
bitat at each station. 
Hoop nets and wing nets usually were 
ted after one overnight set. The num- 
r of nets used varied with fishing con- 
tions and season. 
Trammel-net sets were made at several 
ations primarily for taking carp and 
iffalo, fig. 6. 
Trammel-net floats were made at sta- 
ms having smooth bottom and_ sufh- 
ent current to float the nets downstream. 
hese proved to be effective for catching 
urgeon. 
Basket traps, usually baited with cheese 
rapings, were not very satisfactory since 
Was necessary to take the traps from 

e water when moving upstream to a new 
ation. “The traps are considered by 
me fishermen to be effective for cat- 
h when left in the water over long 
tiods. 
Seines could be used only at stations 
wing sufficient beach to permit efficient 
nding. 

The difficulty of obtaining bait discour- 
aged the use of trotlines. 
Two rowboats powered with outboard 

motors were used in carrying out fishing 
operations from the dnax. When the 
survey party was traveling between sta- 
tions these boats were loaded with fish- 
ing gear and towed astern of the dnax. 

Effectiveness of Gear 

Each of the various types of gear em- 
ployed by commercial fishermen is designed 
for use in a particular type of habitat and 
for catching a selected kind of fish. The 
effectiveness and selectivity of gear are 
mentioned here merely to manifest some 
of the difficulties encountered in deter- 
mining the species composition of the 
fishes in the river, on the basis of catches 
taken with commercial gear. 

The efficiency of hoop nets and wing 
nets in catching fish decreases during the 
warm months of the year. The actual 
poundages and numbers of fish taken at 
the various stations in the Caruthersville- 
Dubuque investigation are therefore not 
indicative necessarily of the abundance of 
a species at a particular station. Perhaps 
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only if the efficiency of the nets remained 
constant throughout the year could a just 
comparison on a pounds-per-net-day basis 
be made of the catches at various stations. 

The seasonal activities and habitat pref- 
erences of various fishes complicate sam- 
pling with commercial gear. For example, 
a type of gear that is very effective for 
catching a certain species in the spring 
may be ineffective later in the year. 

Throughout this investigation various 
types of gear were used and every effort 
was made to obtain a large catch at each 
station. To obtain large catches during the 
summer, it was usually necessary to in- 
crease the amount of fishing effort, table 1. 

The composition of the catch at each sta- 
tion in the Caruthersville-Dubuque section 
of the Mississippi is presented in Appen- 
dix B. The data do not permit further 
valid statistical treatment. Difficulties en- 
countered in netting preclude the assump- 
tion that a random sample was obtained. 

Classification of Fishes 

Among fishermen, the species of fishes 
found in the Mississippi River are known 
by many names. These names are often 
local in use and are of little value to fish- 
ermen or scientists working in another 
area. Among scientists, also, confusion of 
names exists. In an attempt to bring order 
out of the confusion of common and 
scientific names, the American Fisheries 
Society (1948) issued a special publica- 
tion listing the generally accepted common 
and scientific names of the better-known 
fishes of the United States and Canada. 
In the present paper, most of the names— 
both common and _ scientific—adhere to 
those given in this special publication. The 
accepted common and scientific names and 
the widely used vernacular names of fishes 
taken in the Caruthersville-Dubuque sur- 
vey are included in table 6. 

The Mississippi River fishes of direct 
importance to man are treated as either 
commercial or sport fishes. It will be noted 
that certain species, particularly bullheads 
and other catfishes, included with the com- 
mercial fishes are also of importance to 
the sport fishery. 

In the MR-C section of the river the 
mooneye (Hiodon tergisus) and the gold- 
eye (Admphiodon alosoides) are of little 

Ivtinois Naturat History Survey BULLETIN Vol. 25, Art. §) 

importance commercially, whereas in parts: 
of the D-MR section they are of some: 
economic value. The data pertaining too 
these fishes are included in 1944 with ther 
forage fishes and in 1946 with the com- 
mercial fishes. In tables where data are; 
presented for both years, these fishes are: 
considered as forage fishes. 

The forage fishes may be defined usually, 
as those of value only as food for other: 
fishes. This group is composed largely) 
of minnows (Cyprinidae) ; however, a: 
member of the herring family, the gizzard: 
shad (Dorosoma cepedianum), forms ani 
important part of forage in the Missis- 
sippi River. 

The gars (Lepisosteus spp.) and the: 
bowfin (dmia calva) are not considered 
of sufficient commercial value to be in- 
cluded with the commercial fishes. They 
are regarded as a group known to prey 
upon other fishes and are presented as 
predators. Many of the other fishes, such 
as catfishes (Ameiuridae), black basses 
(Micropterus spp.), white bass (Lepi- 
bema chrysops), crappies (Pomoxis spp.), 
sauger (Stizostedion canadense), yellow 
pikeperch (Stizostedion vitreum vitreum), 
and pike (Esox lucius), are predatory 
fishes ; however, superficially at least they 
are of more importance to man as com- 
mercial or sport fishes. 

COMMERCIAL FISHES 

Commercial fishes amounted to 76.4 per 
cent by weight of all fishes caught in the 
Caruthersville-Dubuque test-net survey of 
the Mississippi River. In 1946, the Mis- 
sissippi River catch reported by commer- 
cial fishermen of Missouri, Iowa, and Illi- 
nois had a market value, based on local 
prices, of $396,824. If all the commercial 
fishermen of these states had reported all 
their Mississippi River catches and if the 
calculations had been based on prices ac- 
tually received, rather than on local prices, 
the calculated value of the catch would 
have been higher. Many small operators 
who sold their fish locally did not report 
their catches, and many large operators 
shipped their fish to distant markets where 
they received prices higher than those 
prevailing in the local markets. 

The species composition of the commer- 
cial catch in the Caruthersville-Dubuque 
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section of the Mississippi has changed con- 

siderably during the past 50 years. Com- 

mercial catch statistics relative to that 

section of the river bordering Missouri, 

Illinois, and lowa are given in tables Tis 

8, and 9. In 1894, carp (Cyprinus carpio) 

represented only 5.9 per cent by weight of 

the Mississippi River commercial catch by 

Illinois fishermen, table 9, whereas in 

1946 carp amounted to 46.2 per cent of 
this catch. In 1894 the buffalofishes 
(Catostomidae) dominated the catch, as 
does the carp today. In table 7 the 1899 
commercial report is used as a basis for 
interpreting trends in the catch of several 
commercial fishes. From these data it is 
apparent that the carp, buffalofishes, cat- 
fishes, and freshwater drum (4 lodinotus 
grunniens) have not been so greatly af- 
fected by man’s modification of the river 
as have the paddlefish (Polyodon spath- 
ula), lake sturgeon (Acipenser fulves- 
cens), and American eel (Anguilla bosto- 

niensis ). 
The various species of buffalofishes and 

catfishes are difficult to distinguish, and 
commercial fishermen usually refer to 
them by local names, which sometimes are 
meaningless to fish technicians. ‘This prac- 
tice has necessitated that workers compiling 
statistics of commercial catches of Mis- 
sissippi River fishes rely on the inclusive 
groupings of these fishes rather than on 
individual species. These fishes are dis- 
cussed here on the basis of the inclusive 
groupings and their constituent species as 
determined during the survey. 

Sturgeons 

ACIPENSERIDAE 

This family of fishes has a wide distri- 
bution in the northern parts of Asia, Eu- 
rope, and North America. Some members 
are marine and ascend fresh-water rivers 
to spawn, whereas others are wholly con- 
fined to fresh water. Only three species 
of the seven known to occur in North 
American waters are found in _ the 
Caruthersville-Dubuque section of the 
Mississippi River. : 

The shovelnose sturgeon (Scaphirhyn- 
chus platorynchus) is now the only stur- 
geon of any commercial importance in the 
river. In 1946 a total of 30,181 pounds 
of this fish were reported as taken com- 

Vol. 25, Art. 4 

mercially from the Mississippi by Illinois, 3 
Iowa, and Missouri fishermen. As shown — 
in table 7, the Mississippi River commer- — 
cial catch of this sturgeon reported for IIli- — 
nois and Missouri in 1946 was only 11.9 — 
and 5.8 per cent, respectively, of the — 
amounts reported for these states in 1899, — 
The 1946 catch reported for lowa was — 
190.1 per cent of the amount of the © 
1899 catch; however, it will be noted in 
table 7 that the 1899 catch for lowa was 
very low as compared with that for Illinois 
and Missouri. From these statistics it 
must be concluded that the shovelnose — 
sturgeon is much less abundant than it was 
prior to 1900. 

It would be impossible to ascertain all — 
of the contributing factors causing the de- — 
cline of this fish. As determined by tram- 
mel netting, the shovelnose sturgeon is — 
found most commonly over a sand or 
gravel bottom in the presence of some 
current. This type of habitat in the 
D-MR section of the Mississippi has been — 
reduced by canalization and _ siltation. 
Several stomachs of the shovelnose stur- — 
geon were examined from specimens taken — 
at Andalusia and were found to contain — 
mayfly nymphs of the genus Hexagenia. 
The siltation has reduced suitable habitats — 
for many of the insect nymphs and larvae 
which form a part of the sturgeon diet. 
According to Coker (1930: 152), fish of 
this species were once considered a nui- 
sance in the Mississippi and many of them 
were destroyed by fishermen when taken — 
in nets. | 

Very little is known regarding the habits — 
of the shovelnose sturgeon, and a lack of 
knowledge of this fish has been a handicap 
in formulating legislation to protect it. 

In the Caruthersville-Dubuque survey 
all of the catches of shovelnose sturgeon, 
with the exception of one, were taken by 
trammel-net floating. As tables 2 and 3 
indicate, no trammel-net floating was done 
below the mouth of the Missouri River, 
which apparently explains the absence of 
the shovelnose sturgeon from catches in 
the MR-C section. That this sturgeon 
still is present in this section is evidenced 
by commercial reports and by specimens 
seen during the survey. At Hickman, ~ 
Kentucky, in 1944, fishermen were seen 
catching shovelnose sturgeons on trotlines 
baited with worms. In the section of the 
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Table 10.—Length-frequency distribution, average lengths,* and average weights of shovel- 
nose sturgeons taken from the Mississippi River at Burlington, Iowa, and Andalusia, Illinois, 
in 1946. 

STANDARD BurtincTon, 
LeNGTH 

IN 
INCHES 

ANDALUSIA, 

oee-15.7......... 
me-16-7......... 
= 
7e8-18-7......... 
Met-19.7......... 
men—20.7......... 

ey RE 

Beet. 7..5...5.. 
Se 
2518-26.7........- 
ee 

6 
Bees-29.7......... 
Beee-30.7........- 

Bi B-32:7......... 
Sy ee 
Total number...... 
Average length. ... 
Average weight in 

pounds 

¥ el eal | | Hr menwe | arr | | | | ind Cs wn in) w Cs 

ANDALUSIA, ANDALUSIA, | 
Iit. Ti. 7 

June, SEPTEMBER, | OTA 
1946 1946 

1 — 1 
— 1 1 
— 6 7 
— 5 6 
— 1 6 
3 4 20 
8 5 22 
6 9 36 
a 12 37 

11 6 42 
5 13 45 
3 7 30 
4 3 22 
2 1 12 
3 3 12 
2 = 3 
1 1 3 

— — 2 
_— — 2 
— — 1 
56 77 310 

23.3 2222 2302 

1.45 1.07 1.33 

* Length from tip of snout to base of caudal filament. 
fe specimens were taken near Burlington by J. O. Kurrle, a commercial fisherman. 

river between Burlington and Dubuque 
the shovelnose sturgeon amounted to 2.6 
per cent by weight of the total catch. This 
figure indicates that the species is not 
Scarce in this section of the river and that 
it is able to maintain itself in spite of canal- 
ization. The commercial take of this spe- 
cies for intermittent years, 1914 through 
1946, at Lake Keokuk (Pool No. 19) and, 
1932 through 1946, in that part of the 
river between Lake Keokuk and the north- 
ern border of Illinois is given in table 8. 
For the years included in this table the 
shovelnose sturgeon formed only a small 
portion of the commercial catch. 

Sex determinations were made of 307 of 
the 310 shovelnose sturgeons caught in 
1946. In April the males predominated 

in the collections taken in the channel of 
the river by trammel-net floating. Dur- 
ing this month males made up 93 per cent 
of the catch of this species at Burlington 
and 99 per cent at Andalusia. At Anda- 
lusia in June males represented only 41 
per cent of the catch and in September 57 

per cent. The predominance of males in 
the channel in April indicates that the 
females seek another habitat during this 
season, returning to the channel by June. 
According to Harry E. Finley, a commer- 
cial fisherman at Andalusia, female shov- 
elnose sturgeons are seldom taken by com- 
mercial fishermen during April and May, 
which he believes are the months of the 
spawning season. During this period, in 
his opinion, the females seek cover and 
consequently do not occur in the open 
water of the channel where trammel nets 
are normally drifted. 

Observations on size and condition of 
gonads of the shovelnose sturgeon indicate 
that the males reach maturity at lengths 
of 19.5 to 22 inches (standard length, 
which is length from tip of snout to base 
of caudal filament) ; the smallest mature 
female examined was 25 inches in length. 
The length-frequency distribution of the 
fishes taken at Burlington and Andalusia, 
table 10, indicates that trammel nets catch 
many sturgeons less than 25 inches in 



290 

length. The adoption of a legal minimum 
length of 25 inches would afford some pro- 
tection to immature shovelnose sturgeons. 

The average weight of shovelnose stur- 
geons taken during the survey was only 
1.3 pounds (excluding the Burlington 
catch). Fish of this species are not known 
to attain such great weights as the lake 
sturgeon. 

The fishery statistics for 1894 and 1899, 
table 7, indicate that the lake sturgeon 
(Acipenser fulvescens) was once rather 
common in the Mississippi River. Forbes 
& Richardson (1920: 25), writing in 1908 
or before, stated that this species was 
steadily decreasing and only rarely was 
taken in the Mississippi on the borders of 
Illinois. No lake sturgeon was caught 
in the test nets in 1944 or 1946. A lake 
sturgeon weighing 32 pounds was taken 
May 6, 1946, in a hoop net of a commer- 
cial fisherman at New Boston, Illinois. 
This was the only specimen of this species 
observed by the work party during the 
2 years of the field investigation. The 
lake sturgeon is now taken only occasion- 
ally by commercial fishermen of the area. 

More than 45 years ago, Forbes & Rich- 
ardson (1905:38) described as Para- 
scaphirhynchus albus a species of sturgeon 
taken from the Mississippi River near 
Alton and Grafton. They gave it the 
common name white sturgeon, the term 
by which it was known to fishermen of the 
locality. Later, Forbes & Richardson 
(1920: 29) stated that this sturgeon was 
known to them only from the Mississippi 
River at Grafton and Alton, where it was 
rare, but that it was said by a commer- 
cial fisherman to be somewhat commoner 
in the lower part of the Missouri. 

In 1944 one specimen of this species 
was procured from an angler fishing in the 
Mississippi River just above the mouth 
of the Missouri. It weighed only 0.12 
pound. Accerding to fishermen in the 
Alton area, fish of this species are taken 
occasionally by them along with the shov- 
elnose sturgeon. These fish are not known 
from the Mississippi other than near its 
confluence with the Missouri. The speci- 
men mentioned above was the only one of 
this species observed between Caruthers- 
ville and Dubuque. 

This specimen was submitted for identi- 
fication to Dr. Reeve M. Bailey of the 
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University of Michigan Museum 0 
Zoology who (personal communication) 
determined it as Scaphirhynchus album 
(Forbes & Richardson). The species is 
at present without a recognized common 
name. The term white sturgeon is recog 
nized (American Fisheries Society 1948) 
as the common name for A cipenser trans- 
montanus, with which the species of th 
Mississippi River should not be confusec 
To Mississippi River fishermen S. albu 
known as the white hackleback and th 
white shovelnose, as well as the white 
sturgeon. Dr. Bailey (personal commu- 
nication) recently suggested the vernacu 
lar name pallid sturgeon for 8. album. 

Paddlefish 

POLYODONTIDAE 

This interesting fish was recorded | 
the first white expedition that reached the 
Mississippi River. Nuttall (1821: 254)! 
mentioned that at Pacaha members of the 
De Soto expedition, fishing with nets, in- 
cluded in their catch “the Pele-fish, desti-! 
tute of scales, and with the upper jaw 
extended in front a foot in length, in the’ 
form of a peel or spatula.” Jefferson 
(1801:12) included in his list of Missis- 
sippi River fishes a spatula-fish of 50) 
pounds weight. ; 

The paddlefish, which is often referred’ 
to as the spoonbill cat by commercial 
fishermen, has long attracted the atten-) 
tion of zoologists. The skeleton of this: 
primitive fish is largely of cartilage, and) 
the external appearance of the fish is quite 
sharklike. The paddlefish family (Poly-) 
odontidae) is composed of only two sen 
each containing a single species, one found; 
in China, the other in North America: 
(Forbes & Richardson 1920:15). The 
North American species is limited in dis- 
tribution to the Mississippi basin and other 
tributaries of the Gulf of Mexico (Coker: 
1930: 142). According to Eddy & Sur-| 
ber (1947:74), the paddlefish once ranged” 
in the quiet waters of the Mississippi River: 
from Minneapolis to the Gulf; it is now 
much more abundant in the southern part 
of its range than farther north. In |] 
Caruthersville-Dubuque survey the pa 
dlefish was not taken above Canton; how-' 
ever, in 1946 a commercial catch of 1,204 
pounds was taken in one seine haul near: 

= C 
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New Boston. Many of these specimens 
were examined by the survey party and the 
data and gonad material were assigned to 
Dr. R. Weldon Larimore of the Illinois 
Natural History Survey for histological 
study. Paddlefish were caught at 40 per 
cent of the stations below the mouth of 
the Missouri River and 42 per cent of 
the stations between the mouth of the 
Missouri and Warsaw. Fish of this spe- 
cies were usually taken with a seine, and 
the average weight of specimens was 2.17 
pounds. 

On August 19, 1944, at the Cincinnati 
Landing station, a large school of pad- 
dlefish was sighted by the survey crew at 
about 5 P. M. These fish appeared to be 
large and apparently were feeding in the 
shallow water over sand bottom. They 
Were swimming so near the surface that 
the tailfins of the larger ones extended sev- 
eral inches above the water, and, as they 
swam about in what appeared to be an 
aimless manner, some of them frequently 
thrust their paddles above the surface. 
Plans were immediately made to seine the 
area; however, before a seine could be 
obtained a half hour had elapsed and, 
much to the disappointment of the crew, 
the large school had completely vanished. 

At the Quincy and New Boston stations 
paddlefish were observed traveling in 
schools and feeding in shallow water over 
sand bottom. In the canalized section of 
the river this type of habitat is largely con- 
fined to the upper sections of the pools. 
In all catches and observations made dur- 
ing the survey the paddlefish was asso- 
ciated with sand bottom. 

At the Cape Girardeau station on May 
29, 1944, four specimens of a post-larval 
stage of paddlefish were taken along the 
sandy shore of an island. The post-larval 
forms collected by Thompson (1933:31) 
near Grand Tower, Illinois, in May, 
1932, also were taken over a hard sand 
bottom. 

In 1946 the commercial value of pad- 
dlefish in the round was 15 cents per 
pound. About 20 years ago Coker (1930: 
142) stated that the roe of the paddlefish 
Was sometimes worth more than $2.00 a 
pound and that a large female might have 
considerable value, as its roe might weigh 
10 to 15 pounds. Since 1899 the com- 
mercial take of paddlefish in the upper 
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Mississippi has decreased considerably, as 
shown in tables 7, 8, and 9. This species 
in the Caruthersville-Dubuque section is 
becoming relatively scarce. It has been 
placed on the protected list by the state 
of Iowa in the hope that its abundance 
will be increased. If full protection were 
rendered the paddlefish, it probably would 
continue to be reduced in numbers by com- 
mercial fishermen since this fish often dies 
after being handled. 

American Eel 

ANGUILLIDAE 

The American eel spawns in the sea. 
The young eels ascend rivers and streams 
where they remain for several years. Upon 
reaching mature size, they return to the 
sea where they spawn and die. 

According to Eddy & Surber (1947: 
192) the American eel was at one time 
fairly common up the Mississippi River 
at least as far as St. Anthony Falls, Min- 
nesota, but it has now become almost ex- 
tinct in Minnesota and Wisconsin. These 
writers stated that the dams on the river 
are undoubtedly responsible for the scar- 
city of the eel in the upper Mississippi. 
The commercial reports show a decline in 
the eel fishery in the IIlinois-Lowa-Mis- 
souri section of the Mississippi since 1894, 
table 7. Even in 1894 this fishery was 
small, the recorded commercial catch 
amounting to only 43,272 pounds. In 
1931 the catch was only 2,215 pounds. 
In 1946 very few eels were taken com- 
mercially in the section of the river ad- 
jacent to Missouri. In that year the 
largest recorded catch was in the canalized 
Iowa section; no catch data for Illinois 
were available. 

Coker (1930:173) concluded from his 
studies at Lake Keokuk that the eel must 
virtually disappear from the Mississippi 
River and tributaries above the Keokuk 
dam (Lock and Dam No. 19). He men- 
tioned that the eel had been decreasing 
steadily for 30 years in the Mississippi 
and he was unable to attribute the decline 
to a single cause, particularly since the 
decline started prior to the construction 
of the Keokuk Dam, practically com- 
pleted in 1913. 

In the Caruthersville-Dubuque survey, 
eels were taken at a larger percentage of 
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the stations above the mouth of the Mis- 
souri River than below. In the canalized 
section of the river between Burlington 
and Dubuque, eels amounted to 0.1 per 
cent of the total number of fishes taken; 
below the mouth of the Missouri, 0.2 per 
cent. At Dubuque, the uppermost station 
on the river, three eels were taken weigh- 
ing a total of 9.1 pounds. At the Hanni- 
bal station six eels were caught; this was 
the largest number taken at a single sta- 
tion. se station was situated in Pool 
No. 22, which is above four locks and 
dams. The eel, as evidenced by these 
catches, moves upstream into the canalized 
section even though its passage is hindered 
by a series of locks and dams. On the basis 
otf this investigation, the eel appears not to 
be common anywhere in the river, and its 
scarcity is such as to make it of little or 
no commercial importance. 

Suckers and Redhorses 

CATOSTOMIDAE 

The fishes in this family, other than 
the carpsuckers, are too scarce to be of 
much commercial importance in the 
Caruthersville-Dubuque section of the 
Mississippi. The carpsuckers (Carpiodes 
spp.) constituted one of the more abun- 
dant groups of fishes taken during the 
survey. They were taken at all sta- 
tions, usually in considerable numbers. 
Because of the difficulties encountered in 
the separation of the species of carpsuck- 
ers, no attempt was made to distinguish 
the species afield. Names of the three 
species identified from the collections are 
listed in table 6. Carpsuckers amounted 
to 7.2 per cent of the total weight of the 
1944 catch between Caruthersville and 
Warsaw and 14.2 per cent of the total 
weight of the 1946 catch between Burling- 
ton and Dubuque, Appendix B. 

At Keokuk, Coker (1930: 184) found 
the river carpsucker (Carpiodes carpio) 
the only carpsucker constituting a notable 
fishery product. The commercial fishery 
statistics pertaining to the 1946 Missis- 
sippi River catch of Hlinois, Iowa, and 
Missouri indicate that in total weight the 
carpsuckers ranked fifth. The catch of 
carpsuckers in the test-netting survey in- 
dicates that these fish form a larger per- 
centage of the catch than is shown by the 
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commercial statistics. In the canalized s 
tion of the river between Burlington ai 
Dubuque, the three species of carpsuck 
ranked second by weight in the test- 
catches, and in the lower section of the 
river they ranked third, Appendix B. Dur- 
ing these 2 years the average weight of 
carpsuckers was 1.24 pounds. According 
to Coker (1930: 185) carpsuckers of sub 
stantial size (above + pounds) are con: 
sidered of commercial value, “usually sel 
ing as No. 1 fish, some others selling as: 
No. 2 fish, and still others being thrown: 
away.” Because of this large size require-’ 
ment, and because the flesh of carpsuckers; 
Feet bibeec ral saith (Forbes & Richard-_ 
son 1920: 77) and is said not to keep well! 
in warm weather (Coker 1930: 184), 
many of the carpsuckers actually taken are: 
not marketed and therefore do not appear) 
in the commercial reports. Methods of: 
processing for better utilization of the carp=: 
suckers are sorely needed on the Mississippi 
as well as on other large rivers in the) 
central states. 

Forbes & Richardson (1920:66), aba 
50 years ago, found that the blue sucker: 
(Cycleptus elongatus) was confined to the) 
Ohio and Mississippi rivers and some of 
its tributaries. In the Mississippi they: 
rarely found this sucker above Quincey 
at the time of their survey. However, sev- 
eral years later Greene (1935:57) men- 
tioned that the blue sucker was reported 
to be common in the river near Lansing, 
Iowa, which is about 337 miles above 
Quincy, and Coker (1930:182) cited 
“oral reports of fishermen at many points! 
on the Mississippi, as far north as Wis- 
consin, that until 10 or 15 years ago there 
were important spring runs and lesser fall 
runs of blue suckers.” In the spring, blue 
suckers formerly were caught quite easily 
by commercial fishermen. These catches 
were made in the swifter parts of the river. 
By 1926, however, according to Coker 
(1930: 183), commercial fishermen held 
an almost. unanimous opinion that the blue 
sucker had virtually disappeared from the 
upper river. That same year Coker en- 
countered practically no fishermen in the 
Keokuk area who had seen more than tw 
or three blue suckers a year. 

In the Caruthersville-Dubuque curva 
the blue sucker was taken infrequently. 
No adult blue sucker was caught in the 

‘| 
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MR-C section of the river, although at 
the Cairo station 28 small blue suckers 
were taken with a minnow seine. Forbes 
& Richardson (1920:66) noted in the 
early part of this century that the blue 
sucker frequently was taken in the Cairo 
area during the spring. This species was 
not abundant enough at the time of the 
survey to be of any commercial importance 
in the Cairo area, even though it still oc- 
curred there. 
On April 11, 1951, Herbert J. Fisher 

of the Missouri Conservation Commission 
and the junior author examined five blue 
suckers at Bennett Brothers’ fish market 
at Ste. Genevieve, Missouri. The fisher- 
men had caught about 100 pounds of this 
species in hoop nets on April 10 and 11. 

All specimens of this sucker taken by 
the survey party in the D-MR section 
of the river were caught at or above the 
Cincinnati Landing station. At this sta- 
tion in August, 1944, an adult blue sucker 
weighing 2.8 pounds was caught in a test 
net set in a small slough. The flow into 
this slough passed over a rock wing-dam at 
the head of an island. The slough was ap- 
proximately 150 yards in width, and the 
current was moderately swift over a sand 
bottom. At the Canton station two blue 
suckers weighing in aggregate 3.62 pounds 
were taken in test nets. Only five blue 
suckers were taken in the 1946 collections 
between Burlington and Dubuque, Ap- 
pendix B, table 2. The scarcity of the 
blue sucker in the Caruthersville-Dubuque 
section of the river as shown by the test- 
net collections confirms the pessimistic 
Opinions of commercial fishermen concern- 
ing the present status of this fish. 

The removal of the Le Claire and 
Keokuk rapids in the river and construc- 
tion of the Keokuk Dam have been con- 
sidered as factors contributing to the de- 
cline of the blue sucker population in the 
D-MR section of the river. According 
to Coker (1930: 184, 187), however, the 
blue sucker also declined in the MR-C sec- 
tion of the river—indicating that some 
other factor or factors contributed to its 
dec'ine. 
The northern redhorse (Moxostoma 

aureolum) was netted more frequently 
than the silver redhorse (Moxostoma ani- 
surum), the only other species of redhorse 
taken in the test-net survey. It appeared 
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in the collection at only one station in the 
MR-C section of the river, whereas it was 
taken at all stations above Burlington in 
the D-MR section. The largest catches of 
the northern redhorse were made at the 
Bellevue station, where they amounted to 
15.9 per cent of the total weight of all 
fish taken there. 

In the Burlington-Dubuque section the 
total weight of the northern redhorse catch 
was 1.5 per cent of the total catch for the 
section. In the section between Burling- 
ton and the mouth of the Missouri, the 
northern redhorse amounted to only 0.27 
per cent of the total weight of the catch 
there. These data indicate that the north- 
ern redhorse is more abundant in the river 
above Burlington than below. 

The commercial fishery statistics for 
suckers in the Mississippi basin show a 
sharp decline since 1899 (Coker 1930: 
187). The various species of redhorses 
and suckers are now too scarce in the 
Caruthersville-Dubuque section of the 
river to be of commercial importance. 

Buffalofishes 

CATOSTOMIDAE 

Three species of buffalofishes occur in 
the Caruthersville-Dubuque section of the 
Mississippi River. In aggregate, these 
fishes now rank second to carp in the 
Mississippi River commercial fishery catch 
of Illinois, Iowa, and Missouri. Prior to 
the appearance of the carp, the buffalo- 
fishes comprised the largest part of the 
commercial catch. In 1894 the buffalo- 
fishes constituted +8.7 per cent of the 
weight of the Illinois catch in the Mis- 
sissippi River and 50.9 per cent of the 
Missouri catch in the Mississippi, table 9. 
In 1899 the catch of buftalofshes still held 
a weight advantage over the catch of carp, 
which by that year were becoming very 
abundant in the river. 

As shown in table 8, the catch of carp 
at Lake Keokuk (Pool No. 19) in 1914 
exceeded that of buffalofishes by more than 
50,000 pounds. 

At Lake Keokuk the carp made its great- 
est gains over the buffalofishes between 
1922 and 1927. By 1931 the buffalofishes 
represented only 19.8 per cent of the 
weight of the Mississippi River catch by 
Illinois commercial fishermen and 20.8 per 
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cent of that by Missouri fishermen, table 
9. Commercial catches of buffalofishes in 
that part of the Mississippi bordering Illi- 
nois, lowa, and Missouri have been much 
smaller in most recent years than in years 
previous to 1900; however, the decrease in 
catch, as shown by 1946 figures in table 
7, has not been so great as to cause alarm. 
Commercial reports indicate that the buf- 
falofish catches in Iowa have remained 
high and have decreased only slightly be- 
low the 1899 catch. In 1950 the Missis- 
sippi River catch of buffalofishes by com- 
mercial fishermen of Illinois was larger 
than the catch of carp and amounted to 
36.6 per cent of the total commercial catch 
from the Mississippi by these fishermen. 

During the past 50 years extensive levee 
and drainage districts have been developed 
in the MR-C section of the river—more 
extensive than in the D-MR section. The 
development in the lower section has re- 
sulted in a scarcity of backwaters and 
sloughs attached to this section. The buf- 
falofishes are known to use backwaters 
and sloughs for spawning grounds, and per- 
haps the reduction of such areas in the 
lower section accounts for much of the 
decrease in the buffalo fishery there during 
the past half century. At Lake Keokuk 
(Pool No. 19) Coker (1930:194) noted 
an upward trend in the commercial take 
of buffalofishes in 1917 and a discouraging 
decline in 1922. Between these years, 
Coker writes, extensive areas evidently 
suitable for spawning and nursery purposes 
were reclaimed for farming. In table 8 
the commercial catches from Lake Keokuk 
are given for several years. The catches 
of buffalofishes from this impoundment 
have never recovered since connecting 
shallow waters were reclaimed for agri- 
cultural purposes. 

The buftalofishes ranked fourth in total 
weight among the commercial fishes taken 
in the test-net collections, fig. 7, rather 
than second as might be expected from the 
commercial fishery statistics. This dif- 
ference in rank was due probably to fish- 
ing effort and type of gear employed and to 
the inclusion in survey data of all carp- 
suckers taken during the survey; carpsuck- 
ers are a group of fishes not invariably 
reported by commercial fishermen. 
The average weight of buffalofishes 

taken between Caruthersville and Warsaw 
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in 1944 was 1.65 pounds; between Burl- 
ington and Dubuque in 1946 it was 1.78 
pounds. The over-all average was 1.72 
pounds. 

On a numerical basis the buffalofishes 
ranked fifth among the commercial fishes’ 
taken in the test-net collections, fig. 7. 

In the commercial statistics, for reasons 
previously discussed, the catches of the 
three species of buffalofishes are presented 
in aggregate. An attempt has been made 
to appraise the relative abundance of the 
three species and their distribution in the 
MR-C and D-MR sections of the river, 
fig. 8. Such information should be of value 
in the management of the buffalo fishery. 
The meager information concerning these 
fishes indicates the existence of certain dif- 
ferences in the habits of the three species. 

The black buffalo (Ictiobus niger) was 
taken in greater numbers in the collections 
from the MR-C section than in those from 
the D-MR section of the river, fig. 8. 
Coker (1930:191) noted that the black 
buffalo (bugler) was chiefly southern in 
distribution and that at the time of his 
study it was not abundant in the river 
above Muscatine. He found that it ap- — 
peared “rather prominently: in the region 
of New Boston and southward,” and just 
below Keokuk it seemed to rank in abun- 
dance with the smallmouth buffalo or 
roachback (Ictiobus bubalus). 

At the Warsaw station, which was be- 
low Keokuk, the buffalo test-net catch in — 
1944 was predominantly smallmouth, Ap- 
pendix B, table 1. Here 59 specimens of 
the smallmouth buffalo were taken in con- 
trast to 1 specimen of the black buffalo and 
3 of the bigmouth buffalo (Megastomato- 
bus cyprinella). At Caruthersville no 
black buffaloes were taken in the survey 
nets; however, according to a Mr. Boyer, 
a local commercial fisherman, this species 
and the other buffalofishes usually are 
taken in catches in about equal numbers. 
One black buffalo weighing 19.5 pounds 
was examined from a commercial fisher- 
man’s catch at Caruthersville. The aver- 
age weight of the black buffaloes taken 
in the survey was 4.06 pounds, an average 
much greater than that of the other spe- 
cies of buffalofishes. 

The bigmouth buffalo appeared to be 
more abundant than the black buffalo. 
However, the average weight of the big- 
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COMMERCIAL FISHES 
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Fig. 7—The relative abundance and the relative weight of each of various commercial fish 
groups taken in the test-net collections from three sections of the Mississippi River, 1944 and 1946. 
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__ Fig. 8.—The relative weight and the relative abundance of each of three species of buffalo- 
fishes taken in the test-net collections from three sections of the Mississippi River, 1944 and 1946. 
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mouth collected was 2.57 pounds, much 
less than that of the black buffalo. 

_ The smallmouth buffalo was by far the 
st abundant buffalofish taken in the 

y; however, the average weight of 
7 pounds for this species was consider- 

less than that for the other species. 
| From a study of fig. 8, it becomes quite 
evident that on a weight basis the small- 

mouth buffalo was dominant in the survey 
catches in the MR-C section and that part 
of the D-MR section investigated in 1944, 
and that the bigmouth buffalo dominated 
the 1946 catches, which were in the Burl- 
ington-Dubuque section of the river. Nu- 
merically, the smallmouth buffalo domi- 
nated the collections in all three sections 
of the river referred to in fig. 8. 
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The average lengths of the black buf- 
falo and the bigmouth buffalo in the test- 
net collections were greater than the aver- 
age length of the smallmouth buffalo, ta- 
ble 11. 

Examination of a large number of speci- 
mens indicated that the smallmouth buf- 
falo and the bigmouth buffalo become 
sexually mature at about 15 inches in 
length. So few specimens of black buffalo 
Were examined that maturity size for this 
species was not determined; the smallest 
ripe female noted was 18.5 inches long. 

In the test-net collections only 24 per 
cent of the smallmouth buffaloes but 75 
per cent of the other buffalofishes equaled 
or exceeded 15 inches in length. Commer- 
cial fishermen using nets of legal mesh 

Table 11—Length-frequency distribution of buffalofishes (most of them in test-net collec- 
tions) from the Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, in 1944 
and 1946. 

SMALLMouTH BUFFALO Brack Burra.o* BicmoutH Burrato 

Tota Lenctu 

ty Incues | yR-C | D-MR | D-MR | MR-C | D-MR| D-MR | MR-C | D-MR | D-MR 
Section | Section | Section | Section | Section | Section | Section | Section | Section 
1944 | 1944 | 1946 1944 1944 1946 1944 1944 1946 

me 4.7... Se 24 — _ _ — —_— 1 
4.8-5.7.... shed iia! 30 2; =— a 1 _ 1 
os- 6.7.... 7 5 21 — — — 1 3 
feo 7.7.... 7 Ue ent — — _— 1 1 1 
mo- 8.7.... 5 29 56 3 — 1 1 = 2 
$.8-9.7.... RGN 26y || 34 a -- — 1 1 2 
9.8-10.7.... 16 | 44 22 1 1 — 1 2 4 
MpS-11.7....| 17 63zanh, hoo 1 — 1 6 1 6 
Mes12.7....| 4 Ee |e eT Mae 2 — 14 1 5 
fees-13.7.... 10 36 40 1 2 1 6 3 10 
13.8-14.7....| 7 15 50 3 = 1 2 12 12 
14.8-15.7.... 5 20 61 1 1 4 = 7 31 
15.8-16.7.... 4 13 36 1 4 2 2 16 63 
16.8-17.7....| 600) 410 18 2 t 2 3 9 47 
17.8-18.7.... 9 6 15 3 1 — 4 50 
18.8-19.7.... 3 3 1 1 2 5 1 2 25 
es-20.7.... 2 2 3 3 — 1 3 — 25 
meel.7.... 2 — 1 1 2 + 3 — + 
21.8-22.7.... 1 1 — — 1 1 2 — 1 
22.8-23.7.... 3 2 1 1 1 1 
23,8-24.7.... — 2); =— 5 -- 5 — _ — 
ee 25.7... — — 1 — _— 3 — 1 
25.8-26.7.... —- | — 2; — 1 — — — 
26, 8-27.7... .| — — = |} 1 1 — — _ _— 
278-28 .7....| ] ae ro = — 1 
28.8-29.7.... —_ — _ — ee 1 
29.8-30.7.... 1 _ _— — — | 1 a _ 

ee ye |) Sf S| See Ue a 1 _ — — — = = ae <= 
Total number 127 “4! S41 505 30 28 37 48 61 205 

erage 
oath Pe =, pA Gis 0 11.6 17.0 V7 20.3 14.2 15.3 16.6 

* The D-MR 1946 data include 19 specimens of smallmouth buffalo, 8 of black buffalo, and 18 of bigmouth buffalo 

Caught with commercial gear by J. O. Kurrle in the Burlington area. 
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sizes catch a higher percentage of small- 

mouth buffaloes of 15 inches or more in 

length than was taken in this investiga- 

tion, in which some nets of smaller mesh 

sizes were used. 

Carp 

CyYPRINIDAE 

The carp is a native of neither Europe 
nor America. According to Hessel (1878: 
865-6), in all probability it was intro- 
duced into Europe from Central Asia 
many centuries ago. Europeans have 
reared and cultivated it at least since 1227, 
and they consider it as an excellent food 
fish. During the nineteenth century many 
of our forefathers, then recent immi- 
grants from Europe, clamored for the 
introduction of carp into North America. 
Various attempts evidently were made in 
carp plantings; in 1877 the United States 
Fish Commission was successful in import- 
ing a shipment of 345 carp, of which 227 
were of the mirror and leather varieties. 
These carp were released in ponds at 
Washington, D. C., where they multiplied 
rapidly. In 1879, 12,000 young produced 
in the Washington ponds were distributed 
among more than 300 persons in 25 states 
and territories (Forbes & Richardson 
1920:105). 

Carp apparently were not planted di- 
rectly by man into the Mississippi but 
escaped from nearby carp ponds during 
floods. Reports of carp in the Caruthers- 
ville-Dubuque section of the Mississippi 
came in 1883 from Hannibal, Missouri, 
and Quincy, Illinois (Cole 1905:549). 
Garman (1890:143) studied the fish 
fauna of the Mississippi bottoms near 
Quincy in August, 1888, and from his ob- 
servations there wrote the following re- 
garding the carp: ‘““This hardy fish seems 
destined to become a permanent part of our 
fauna.” In this 1888 investigation Gar- 
man found the carp widely distributed 
throughout the bottomland lakes. 

The carp did not increase in the com- 
mercial catch of the Mississippi as rapidly 
as in its more productive tributary, the 
Illinois River. In 1899 nearly six times 
as many pounds of carp were taken from 
the Illinois River as were taken by Illinois 
commercial fishermen from the Mississippi 
(Townsend 1902:681), 

ILtinois Naturat History Survey BULLETIN Vol. 25, Art. 

The commercial statistics in tables 7 
and 9 reveal the importance of the 
in the Mississippi River commercial fis 
ery. The carp is now the most importa 
commercial fish in the river and it would 
be only a matter of speculation as to what 
the size of the catch of the other fishe 
would be if carp were not in the prese 
fauna. 

The survey catch of carp in 1944 
1946 was high at most of the statio 
ranging from 12 to 70 per cent by weig 
of the catch of all the commercial fish 
Fig. 7, in which the catch of carp is pi 
sented as a per cent of the total we 
of the commercial fishes caught in the t 

carp to the commercial fishery. The carp 
was by far the most important commerce 
species, as such groups as catfishes, carp 
suckers, and buffalofishes are composed 0 
more than one species. The position of thi 

several survey stations is shown graphi 
Pu 

age of the fishes comprising the catch at 
basic to an analysis of the condition of ; 
fishery. The average lengths and weight 
of carp taken by test netting at 
various stations were recorded and 
given in table 12. Carp have been repor 
from Europe as attaining weights of 
to 67 pounds (Hessel 1878:874) a 
some of the scales from a 67-pound 
were said to measure 2.5 inches in dia 
eter. Occasionally carp weighing 25 to 
35 pounds are taken by commercial fisher- 
men from the Mississippi; however, the 
average weight of the carp appearing 
the survey catch was 2.65 pounds. 

The difference between the averag 

lee 

average weights of those taken in 194 
appears by inspection of table 12 to t 
associated with the presence of relative 
few small carp in the 1946 collections an 
relatively large numbers of small ones i 
1944. A difference of this kind migh 
be expected in any population after a laps 
of 2 years and might be the result 
differential survival of year classes. 

The difficulties involved in attemptin| 
to determine by the scale method the 
of summer-caught carp from a_ hete 
geneous carp population composed of 
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Fig. 9—The relative weight and the relative abundance of each of several groups of fishes 
taken in test-net collections in the Caruthersville-Dubuque section of the Mississippi River. The 
curves are based on the per cents of total weight and of total number of all the fish collected 
at each station. Sampling was conducted at stations between Caruthersville and Warsaw in 1944 
and between Burlington and Dubuque in 1946. 
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Table 13.—Ranges and averages of Indices of Condition (C) of two length-groups of carp in 
test-net collections from the Mississippi River between Caruthersville, Missouri, and Dubuque, 
Towa, in 1944 and 1946. 
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4 

| 4 

Carp Witu Tora LenctH Carp WirH Totat LENGTH 
or 14.6 IncHes To 15.5 INcHEs or 16.6 IncuEs To 17.5 INcHEs © 

STATION 
‘ 

Number | Range of C | Average C | Number 

1944 
Caruthersville........ 3 4.77-5.20 4.96 1 — 
Miptonvalles. «sec se 16 4.32-6.80 5.43 3 4.83-6.30 
Cairon. stoi 12 5.13-6.60 5.83 1 —_ 
Cape Girardeau....... 9 4.65-5.64 55.22, 9 4.68-6.37 
Grand Tower......-.. 18 4 56-6.07 5.46 3 4.15-5..36 
Ghestetx itn sheet: 18 5.20-7.11 5.83 13 3.38-6.49 
Ste. Genevieve........ 55 3. 38-6 .36 5s 26 4. 63-6.60 
Gnystall Citys amen 35 4.56-5.78 5.33 15 4.23-6 .39 
GCliffiGaventn rer 14 4.15-5.98 5.37 24 4.86-6.26 
Mouth Missouri....... 26 481-5 82 5.16 8 4.55-5 63 
Grafton (March)...... 3 5.12-5.32 5.19 3 4.87-5 .42 
Grafton (July)........ 6 4.60-5.06 4.85 2 4.26-5.04 
Grafton (Sept.)...... 5 4.54-5.1] 4.79 1 
Winteldee. tater 14 3.24-5.72 4.76 4 4.57- at 56 
Mambures neste oes 14 3.46-5.94 4.65 6 4.11-5.07 
Louisiana. . asa 5 4.18-5.17 4.61 5 4.09-4.70 
Cincinnati Landing. ae 10 4.35-5.00 4.63 9 3.51-5.13 
Mannitbales os. eee ee eee 15 4.05-5.07 4.68 2 4.56-5.09 
Quincyes seat 12 2.87-5.56 4.65 23 4.21-5.52 
Ganton: ttearces eee 6 4.56-5.10 4.81 5 4.44-5.20 
Wrarsawietisttec ste 0 — — 14 4.29-5 92 

1946 
Burlinetone see eee 0 —_ — 6 2.63-5. 84 
Oquawka... e ee 0 _ — 0 _— 
New Boston.......... 2 468-4. 89 4.79 8 4.03-6.11 
Muscatine. .....:....: 18 4.74-6.55 5.59 22 4.43-6 .38 
Hairpontoniigi see eee 9 4.63-5.67 5.20 8 456-5, 54 
Andalusia (April)...... 0 — _— 2 527-5 .43 
Andalusia (June)...... 3 4.95-5 .98 5.46 12 4.81-5.68 
Andalusia (Sept.)...... di 5.03-5.78 5.30 66 4.27-6.23 
Pleasant Valley....... 0 — — 3 4.30-5.54 
Gordovanaees See 2 3.83-4.88 4.36 6 4.50-5.93 
Bultoney i sashes 7 4.72-5.27 4.99 11 4.51-5.52 
Sabulaiyakee ty eee 3 4.35-4.87 4.57 11 4.22-5 32 
Belleyuensnscm waste 2 4.94-5.53 5.24 2 4.57-6.09 
Dubuque. eee eee 1 _— 4.93 2 4.32-5.18 

number of year classes overlapping in 

length ranges have been discussed by Frey 
(1942:217). Because of these difficulties, 
it was necessary to rely on the length-fre- 
quency method of aging even though it, 
too, has limitations and is not well suited 
for use on carp populations. From the data 
given in table 12, it appears that the bulk 
of the carp catch was composed of 2- and 
3-year-old fish. 

It was determined by examining the 
gonad condition of carp taken in the sur- 
vey that sexual maturity was reached in 
the females at lengths of 14 to 15 inches, 
in most males at lengths of 12.5 to 14.5 
inches. However, some males as small as 

is 
8.5 inches were mature. The catches mat 
by test-netting indicate that many ca 
below these lengths are taken in cot 
mercial type gear. The over-all avera 
length of carp taken in both years of t 
survey was 16.5 inches, a figure a | 
over the minimum maturity length. 

The Index of Condition (C)* is oft 
used as an indicator of the relative plum 
ness of a fish. In table 13 the ranges ai 
averages of Indices of Condition are giv 
for two length groups of carp. At ma 

* The formula C == we 1000 suggested by Thompson 

& Bennett (1939:17) was used in computing the Index 
of Condition. 
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stations too few specimens of the selected 
length groups were taken to permit direct 
comparison ; however, where 10 or more 
specimens were taken it seemed justifiable 
to make comparisons. The Index of Con- 
dition, or C, ranged from 2.63 to 7.11. 
Carp having a C below 3.50 gave an out- 
ward appearance of being in poor condi- 
tion and most of them were emaciated. 
Inspection of table 13 indicates that the 
average C is a little less than 5.00. Most 
of the carp taken in the spring and early 
summer (in the MR-C section) had 
C above this value; most of those taken 
later in the season of the same year (in the 
D-MR section) had a C below 5.00. A 
similar seasonal difference was noted also 
at the two key stations. The upper C 
range at the key stations, as well as at the 
majority of the other stations, was above 
5.00. The average C of carp taken in 
the polluted waters below St. Louis was 
much higher than that for carp taken above 
St. Louis. This difference may be attrib- 
uted partly or entirely to seasonal changes. 

ISSISSIPPI RIVER 303 

“Pollu- 
mention is made that the carp on the 

Illinois side of the Mississippi near War- 
saw appeared very fat; their condition was 
attributed to their feeding upon brewery 
waste. It is of interest to note in table 13 
that the average Index of Condition was 
higher at Warsaw than at the preceding 
stations below it sampled in late summer. 

In the section of this paper on 
tion’ 

Catfishes and Bullheads 

AMEIURIDAE 

The catfishes are considered by many to 
be the finest-tasting fresh-water fishes in 
North America. Their white, firm flesh 
has long made them leaders in demand at 
midwestern river commercial fish markets. 
Commercial fishermen frequently are un- 
able to meet the local public demand for 
these food fishes. The cathishes are pop- 
ular with anglers, also. It is often said 
that an angler who has never tried fishing 
with a light rod for the channel cachch 
(Ictalurus lacustris) has “just never 

Fig. 10—A Mississippi River commercial fisherman dressing a catfish. An experienced 

fisherman can dress a catfish in less than a minute. 
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Fig. 11.—Raising a small-mesh hoop net on the Mississippi River. The small-mesh nets are 
particularly effective for catfish. 

fished.” The flathead catfish (Pilodictis 
olivaris) and the blue catfish (Ictalurus 
furcatus) are regularly taken by anglers 
either by trotline fishing or by jug fishing. 

In the Mississippi the three species of 
catfishes mentioned above form an impor- 
tant part of the commercial catch, figs. 10, 
11, and 12. The species of catfishes and 

bullheads, like the species of buffalofishes, 
are usually lumped together in commercial 
fisheries statistics. The commercial catch 
of Mississippi River catfishes and bull 
heads reported for Illinois and Iowa in 
1946 amounted to a little more than 50 
per cent of the comparable catch reported 
in 1899, table 7. This table shows the 



Fig. 12—Removing catfish from a basket trap. In the spring commercial fishermen often 
“bait” this type of trap with a ripe female catfish. 

large decline that occurred in the commer- 
cial take of these fishes between 189+ and 
1899. The Illinois catch of catfishes and 
bullheads from the Mississippi, table 9, 
amounted to 20.3 per cent of the weight 
of the total commercial catch in 1894 and 
15.1 per cent of that catch in 1946. These 
figures are hardly comparable in view of 
the change in abundance of other commer- 
cial fishes. At Lake Keokuk the largest 
commercial catch of catfishes and_bull- 
heads since 1914 was taken in 1936, table 
8. This table indicates that in 1936 a 
large increase in catch occurred on the II- 
linois side of the Mississippi from Lake 
Keokuk to the northern boundary of the 
state. The following year the catch in that 
part of the river was reduced by almost 
one-half. 

The test-net data obtained between 
Caruthersville and Dubuque reveal that 
the relative abundance of the catfish spe- 
cies is not constant in the three sections 
of the Mississippi indicated in tig. 13. By 
weight, the flathead was the most impor- 
tant catfish in all three sections, fig. 13. 
Numerically, the flathead was the most 
important catfish in the MR-C section 
and the channel catfish the most important 
in the other two sections. The blue cat- 

fish was more abundant in the MR-C sec- 
tion than in the D-MR section. No speci- 
men of this species was taken in test nets 
above Warsaw. About 20 years ago Coker 
(1930:175) noted that Keokuk, which is 
+ miles above Warsaw, was about the 
northern limit of the summer range of the 
blue catfish. 

The channel catfish was reported by 
Forbes & Richardson (1920:181) as occa- 
sionally attaining a weight of 15 to 20 
pounds. The largest specimen of this spe- 
cies observed during the 2 years of this 
investigation was taken at Burlington; it 
weighed 13.06 pounds. The average 
weight of the channel catfish in the test- 
net catches was 0.45 pound, Appendix B. 

The flathead catfish was reported by 
Forbes & Richardson (1920:194) as fre- 

quently reaching a weight of 50 to 75 
pounds and by Evermann (1899:293) as 
attaining a weight of 50 to 60 pounds 
and, rarely, 100 pounds. At Cincinnati 
Landing'a flathead catfish weighing +2.56 
pounds was taken by the 1944 survey party 
in a wing net. The average weight of the 
flathead in the test-net collections was 3.08 
pounds, Appendix B. 

The average weight of the blue catfish 
in the test-net collections was surprisingly 
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ght and the relative abundance of each of three species of cat- ‘ Fig. 13.—The relative wei 
fishes taken in test-net collections from three sections of the Mississippi River, 1944 and 1946. 
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low, only 0.57 pound, Appendix B, table 
1. This species is principally southern 
in distribution and evidently forms a sub- 
stantial part of the catch in the lower part 
of the Mississippi, particularly in Louisi- 
ana. Evermann (1899:292) stated more 

id oI > [o) oO oO 

TOTAL LENGTH IN INCHES 

3 

ie} 2 4 6 
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5 years old. The size at which they attain 
maturity was found to vary considerably. 
A few mature female flathead catfish less 
than 15 inches total length were noted; 
however, the majority of mature females 
were 18 inches or more in length. The 

Increment 

8 10 12 14 

AGE IN YEARS 

Fig. 14.—Average growth rates of flathead catfish taken in the Missouri-Illinois and Iowa- 
Illinois sections of the Mississippi River as determined from test-net collections, 1944 and 1946. 

than 50 years ago that at Morgan City 
and Melville, Louisiana, the blue catfish 
and the flathead catfish constituted prob- 
ably 98 per cent of the entire catch. Later 
Gowanloch (1933:421) mentioned that 
blue catfish weighing 150 pounds were 
caught occasionally and quoted Evermann 
as having been informed of one specimen 
weighing 185 pounds and another 250 
pounds. Reports by commercial fishermen 
of 75- and 90-pound blue catfish were not 
uncommon in the section of the river 
near Caruthersville. No catfish of these 
large sizes were taken in the test nets. 

Age determinations of the channel cat- 
fish and flathead catfish were made from 
specimens collected during the survey; 
they were based on the number of rings 
or annuli on the vertebrae. The number 
of annuli on the vertebrae of the blue 
catfish could not be discerned with any de- 
gree of accuracy. From the growth studies 
it appears that channel catfish and flathead 
catfish do not mature until they are + or 

channel catfish was found to mature at 
lengths between 12 and 15 inches. Too 
few blue catfish were examined to de- 
termine maturity size for this species. 

Growth of the channel catfish and flat- 
head catfish was faster in the Missouri- 
Illinois section of the river than in the 
lowa-Illinois section, fig. 14. 

The length-frequency distribution of the 
catfishes from the test-netting collections 
is given in table 14. A line of demarca- 
tion is drawn on table 14 to set off the 
approximate size at which maturity is at- 
tained among the catfishes. The 15-inch 
set-off for the blue catfish is purely arbi- 
trary. 

Three species of bullheads were taken 
from the river during the 2 years of test- 
netting. As shown in table 15, the black 
bullhead (4 meiurus melas) made up 5.6 
per cent of the total number of all fishes 
taken in the MR-C section in 1944. In 
that part of the D-MR section sampled 
that same year the black bullhead dropped 
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to an insignificant 0.6 per cent and in that 
part sampled in 1946 to 0.5 per cent. 
Black bullheads were taken in numbers at 
only four of the stations in the MR-C sec- 
tion, Appendix B, table 1. The black bull- 
heads taken at these stations represented 
82 per cent of the number of this species 

Table 14—Length-frequency distribution of 
Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, in 1944 and 1946. 
horizontal broken rule marks the approximate dividing line between immature and mature 
the line for the blue catfish is based on little evid 

Intinois NATURAL Hisrory SuRVEY BULLETIN Vol. 25, 

the black bullheads taken in the entire 
vey. At the six stations immediate 
low the canalized section of the river 
tions south of Grafton) only five bla 
bullheads were caught, numerically 1.6 
cent of the 1944 catch of black bullhead 

the catfishes in test-net collections from th 

ence and is therefore questionable. 

CHANNEL CATFISH FLATHEAD CatFIsH Biue Carrisu 

Tora. Lencru a 
in INCHES MR-C |} D-MR | D-MR | MR-C | D-MR | D-MR | MR-C | D-MR 

Section | Section | Section | Section | Section | Section | Section | Se 
1944 1944 1946* 1944 1944 1946* 1944 

DI Te Tag AE ee ae a — 1 6 — 7 — — 
ER Fe Oa 7 Brera Rel: Teta — — 3 — — 1 — 
BeBe Sa eo ome ees — 1 2 — = 2 = 
SURE dined Aoki ot cary — 4 99 — — 2 i 
OE AEN felt Rec ion eas 4 14 221 — 3 12 15 
TES ON vik Vaaesttse 24 14 228 5 6 3 22 
BoB De] ee tech acusiess 34 20 210 5 2 11 30 
ONS=LO Maman se 15 29 111 7 @ 11 40 
LOAS=U 7 waar cece 11 42 69 9 8 17 41 
1) AE Je7 coe Bee ieee 5 60 34 13 13 20 23 
bP Aes USN fis rae team 4 32 Di, 18 19 20 13) 
jG SRES SS bs ae RS cong Be 8 23 32 22 15 17 9 

14 B15 lien eo ee ney: 11 26 33 35 29 22 13 
PASI bile ee ate eee 4 15 18 42 28 22 4 
WOR SU eaten hotest 11 14 10 46 28 26 6 

DBL ON hie etre ae oe 3} 7 12 42 24 18° 1 
HERS Ko Ee one ea 6 8 2 34 lg 5 3 
LOE REDO He recat! was 1 4 a 17 12 11 2 
PAV EL EONS Te emceie aaa s 1 2 1 17 5 12 — 
TAG FP JG [ie ee eden 2 i 2) 12 6 3 — 
PPD ORS Mean Sent an tae et 1 1 2 11 2 7 1 
PB a yg (Bees See una 3 _ 3 8 1 3 — 
DA BA 25. Fee le en ners — _ 1 7 4 11 —_— 
DESIGN INR tae oe eee — 1 — 5 7 7 — 
PAS PM ie Dae 2 cs a — _ 5 1 4 — 
DH ABR Rii]enterden see ke ee -- a 1 2 1 5 — 
DSP 8200 cent Recents _ — — 2 1 1 — 
OLAS Une es Soneie Sere _ 1 1 3 _ 1 — 
BQ; 8-S1C Fa: res, et aoe -- — 1 1 1 1 — 
PACs PART AE ae rae — — — _ 1 5 1 
SEG HSS site aout — _ — 1 2: — 
BSES=S4 ya roy eran ee — — — — — 1 — 
A TEE Lan dies A eae aetna _ — — 1 1 2 — 
B58 36M) aise ee ees — — D — 2 — 
Sb ee- Sie ie eee — — — 1 1 5 — 
S838 “lieder ane — — — — — 1 — 
GER S=SO/ le sete hs es — — _— — D) — 
SOS AD chines tet neces — — — — —_ — 
FAO): Yeap on ey —_— — — 1 = —= 
Total number...........| 148 320 1,136 372 245 295 231 
Average length......... 12.3 12.8 9.6 14.9 17.0 17.5 11.3 
Per cent mature 
length. .......... 29.1 25.0 8.3 45.7 35.5 36.9 13.4 

* The 1946 D-MR data include 24 channel catfish and 2 
Kurrle, a commercial fisherman. 

flathead catfish caught near Burlington, Towa, by.J._ 0 
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Table 15.—Species composition of Mississippi River fishes taken above and below the mouth 

he Missouri River between Caruthersville, Missouri, and Dubuque, Iowa, 1944 and 1946. 

Movr Missou 5 | a 
ov eS coe RI | Warsaw to Mouts | os Dust Qt iE ro Li 

"iy Basti or MiEsOURTRIVER. | URLINGTON (ABOVE 

ARUTHERSVILLE, 1944 *ky | Mourn or Missourt 

1944 | River), 1946 

Meee. ie she ee ae 2 
Species $s é ea oe S| |S Ss re hess 

SoBe lew lege Isa |pae ol c= 

SERS ane ee rs Inte eee o fee 

poate loy [Scael se los [Soae| Sales 
Bn) soe | oo [ection Nase eto SOR hap cee) (tS TN EH 

365.8) 9.28 | 8 £219 96-8 BE|ES |§ 55.8) sf | 5+ 

5527) 24 Sbacs2i| FE CssCeze| FECES 
F [paral Ba \S“"|Saea| Za sae REED) 2a \ EAE 
z 

} | 4 — 
= 

~ Commercial FisHes | 

aphirhynchus album..... = Oo} — 8 1 0.01) Ola 

h a sturgeon....-.-- — =| 0) - 8 3 | 0.03 29| 281) 2.24 

Gddlefish..........------- 40| - 24) 0.51 SO SDs |e Sloe in 

17 i . eA SSE 30, 4 0.21) 1 2 : al 79} 17| 0.14 

mesucker. ..------+-°-:: 
- — 

0, 1 5} 0.0 

Bathibufalo........-- 70} 48) 1.02 92} 61) 0.69 100) 277 es 

lack buffalo... 0. ..-- 60} 30! 0.64 re) OS 86, 29) 0.23 

mallmouth utalos yw s2 = 80 127| 2.69 100) 341 3.88 93 486) 3.88 

sarpiodes Spp--..------- >>> 100} 334) 7.08 100| 605 | 6.88 100) 1,491} 11.90 

eo. -sieeesennee — — — e _— fe 6, 0.05 

ach.. eee — = = — 2} 0.02 

= redhorsé..:....----> —_ Oo} — — 0o| — 7 1) 0.01 

Northern redhorse..---.--- 10 7; 0.15 58) 1S) 10.05 93| 104) 0.83 

Bets. 100) 1,311) 27.80 100|1,014 | 11.53 100) 1,347) 10.76 

ee cattish ease ae hee ed He a0 ate an 3 a 100} 1,115) 8.90 

MEGATISH. wc oc ees A 3 ( 0. _ 0 — 

Yellow bullhead........--- 20 4) 0.08 50| 24) 0.27 29 10| 0.08 

mn bullhead.......----- 10 1; 0.02 17 5 | .0.06) — 0) — 

es bullhead........---- 70| 262| 5.56 50) 48] 0.55 79 65| 0.52 

Flathead evens eestor a" < => 100 S2\) elnoo 92| 245 2.78 100 294; 2.35 

Freshwater drum......---- 
100 348 7.38 100| 768 8.73 100\ 1,088) 8.69 

Meubfolal......-----+++-°- 
3,257\ 69.08 3,638 | 41.35 6,618)\ 52.85 

. Sport FIsHES 

a: ; Re ales s.ciererts te — a = — : 4 ae 2 36 35} 0.28 

Gi pickerel.......-.---- oS 
= } 02 — (= 

Yellow pikeperch........-- — fe a aoe uy ie a 57 17| 0.14 

MMMDCL, = 2.2. .--6 2-2-2 tees 21) 0. 6 0,52 vA 68) 0.54 

black bass. ..-..---- 10 310.04). = 0 — 7 9 0.02 

ie sepeett black bassaveh. =i. 50) 10} 0.21 $Y) sella Pee nese 64 18} 0.14 

Green sunfish........-----> 20) 18} 0.38 —_— 0o| — 21 3} 0.02 

os 2 Up ee eee 70 39| 0.83 67| 556 | 6.32) 86) 308) 2.46 

oo eee ts ee 30 15} 0.32! B51 859) 1, (OUSD} 36. 10) 0.08 

Ss agora 
10 1) 0.02 —_— 0 — = 0 — 

White crappie.......------ 70| 119) 2.52) 100} 879 | 9.99) 100| 2,677) 21.38 

Black crappie.......------ 70| 123) 2.61 100|1,392 | 15.82 100) 1,452) 11.60 

Mwghite bass.....«---------- 50| 24) 0.51 G8), 195) ea? 93} 162) 1.29 

Wellow bass........--.---- 20 2) 30.04 83 |0 4s 0,05 57| 258) 2.06 

WP Subtotal.........°.--.--- 
374) 7.93 3,249 | 36.93 5,010) 40.00 

‘ Prepatory FIsHes 
| 

‘Longnose gar.....-.------- 90) 51| 1.08 100; 143 | 1.63) 93; 38) 0.30 

Shortnose gar....-..------ 100} 602) 12.77 100} 809 | 9.20 100) 209) 1.67 

“Alligator gar......-------- 
40) 84) 1.78 8 1 0.01 — oj; — 

Miowiin........---------- 
50 29} 0.62 67 81 0.92 93} 154) 1.23 

MiSubiotal.....-.-.++--+++- 
766| 16.25 1,034 | 11.75 401| 3.20 

-- ForacE FisHes 
| 

y Bee | 70 43) 0.91) 92| 66} 0.75} 79| 174) 1.39 

Meoldeyet.....-----------: 
= = —— —— _ — 64) 84, 0.67 

ert eee gains 30 11] 0.23] 17 A \eaOr OS se 0 oe 

“og Misdgl ttre ek. electri e = 6 70 264| 5.60 100, 805 9.15} 86 237) 1.89 

Golden shiner......------- = = 8 2 \OVO2 — ae oj — 

141071 ee ee rn | 318| 6.74 877 | 9.97 495) 3.95 

i 
| 4,715 100.00 8,798 \100.00 12,524\100 .00 

| | | | 

" # Includes one specimen of an undetermined species of redhorse (Moxostoma). 

£ + The goldeye is included with the mooneye in the 1944 collections. 
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In July, 1944, at the Grafton station, 
14 specimens of black bullheads were 
taken, Appendix B, table 1. As mentioned 
in Appendix A, some of the sampling done ~ 
at this station was in the lower part of the 
Illinois River and adjoining bottomland 
lakes, and the catch there may not have 
been typical of the fish population in the 
Mississippi. At the next station above 
Grafton on the Mississippi, five black bull- 
heads were taken, and at the next four sta- 
tions none was caught. In the aggregate 
only four specimens were taken at the 
remaining three uppermost stations used 
in 1944. The number of black bullheads 
was low throughout that part of the 
D-MR section investigated in 1946. The 
largest number caught at one station in 
1946 was 16, at Andalusia in June. The 
data for the various stations are contained 
in Appendix B. 

The yellow bullhead (dmeiurus nata- 
lis) was taken at less than half of the sta- 
tions and was plentiful at none, Appendix 
B. More specimens were taken at the 
upper than at the lower stations ; however, 
considerably more than half of the yellow 
bullheads taken in the survey were caught 
at the Grafton station, and, as suggested 
aboye, the sampling there was not confined 
to the Mississippi. 

Only six brown bullheads (4 meiurus 
nebulosus) were taken in 1944 and none 
in 1946, Appendix B. Of these only one 
was taken in the lower river and the re- 
mainder were caught at the Grafton sta- 
tion. 

The scarcity of bullheads in the D-PMR 
section of the river is reflected by the Iowa 
commercial catch between 1944 and 1948, 
table 16. For a few years following canal- 
ization of the upper Mississippi the com- 
mercial catch of bullheads increased, and 
it did not show a severe decline until 1944— 
45. The reason for the decline is not 
known. The test-net catch of bullheads 
in 1944 was low at the six sampling sta- 
tions below the canalized section of the 
river. According to E. B. Speaker of 
the Iowa Conservation Commission (let- 
ter, August 19, 1949) there again is ap- 
parently some increase in the bullhead 
population in the Iowa section of the 
Mississippi. 

Since so few bullheads were taken in 
1946, the length-frequency data of only 

Vol. 25, Art. § 
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Table 16—Commercial catch of bullhea 
from the Iowa section of the Mississippi Rives 
1938-1948.* 

YEAR Pounps Caucur 

1938-39 74,246 
1939-40 98,577 
1940-41 189,129 
1941-42 215,675 
1942-43 203,040 
1943-44 138,385 a 
1944-45 52,158 Bs 
1945-46 7,679 a 
1946-47 15,618 i 
1947-48 20,306 

* Data furnished by E. B. Speaker, Superintendent 
Biology Section, Iowa Conservation Commission. 

Table 17.—Length-frequency distributi 
of bullheads in test-net collections from 
Mississippi River between Caruthersville, M 
souri, and Warsaw, Illinois, in 1944. The hori- 
zontal broken rule marks the approximate 
dividing line between immature and mature fish. 

ToraL Buiack YELLOW Brown — 
LencTH Buit- Buut- Buti- 

1n INCHES HEAD HEAD HEAD — 

5.8- 6.7 4 — ae 
6.8- 7.7 9 1 = 
7.8- 8.7 28 2 1 
8.8- 9.7 52 2 — 

9.8-10.7 98 13 2 
10.8-11.7 68 6 _— 
11,.8-12.7 35 3 1 
12.8-13.7 11 1 1 
13.8-14.7 3 — 1 
14.8-15.7 1 — =_ 
15.8-16.7 1 _ — 
Total number 310 28 6 
Average 

length 10.4 10.5 11.4 5 

the 1944 catch are included in table 1 
In Illinois the present minimum leg 
length for bullheads is 9 inches. A 
determinations made from vertebrae of t 
Mississippi River bullheads taken in 19: 
tend to indicate that the majority of the 
black bullheads did not reach the maturity 
length of approximately 10 inches before 
the age of 3 years. The yellow bullheads, 
however, seem to have a more rap 
growth rate and attained this length 
within 2 years. In the 1944 test-net sam= 
ples, 70 per cent of the black bullhea 
were 10 inches or more in length. Of the 
28 specimens of yellow bullheads taken, 82° 
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per cent equaled or exceeded 10 inches 
in length. 
The catfish and bullhead fishery be- 

tween Caruthersville and Dubuque as 
demonstrated by the 2 years of test netting 
is largely a channel cat—flathead fishery. 
The only other important species of this 
group, the black bullhead and the blue 
catfish, are more numerous in the MR-C 
section than above. The great abundance 
of the channel catfish in the upper river 
perhaps compensates somewhat for the 
small numbers of bullheads in that section 
and the scarcity of the blue catfish in the 
river above Warsaw. Yellow bullheads 
and brown bullheads are too scarce in the 
river to be of any commercial importance. 

Freshwater Drum 

SCIAENIDAE 

In the Midwest commercial market the 
freshwater drum is usually called white 
perch. In the Mississippi River this fish 
is of great importance commercially and 
of some value as a sport fish. According to 
Forbes & Richardson (1920 :324), weights 
of 50 to 60 pounds were in their time not 
uncommon for this fish. In the opinion of 
these writers the freshwater drum “be- 
comes tough and strong with age, but is at 
its best when weighing from three-quar- 
ters of a pound to three pounds. .. . This 
fish is of a sluggish habit, living on the 
bottom of muddy waters, where it feeds 
especially on mollusks, the shells first being 
crushed by the powerful, paved, millstone- 
like, pharyngeal jaws. Often the stomach 
contains only the soft bodies and opercula 
of gastropod mollusks, the crushed shells 
evidently having been thrown out. Craw- 
fishes are also sometimes found in the 
food. Half-grown specimens feed largely 
On aquatic insects, especially the larvae 
of May-flies, mingling larger and larger 
proportions of mollusks with this food 
as they increase in size, until they come 
finally to depend almost wholly upon wa- 
ter-snails and the relatively thin-shelled 
clams.” 

Although the increased silt load and 
canalization have modified the Mississippi 
as an invertebrate habitat, the freshwater 
drum has evidently been able to withstand 
the changes and is still one of the most 
abundant fishes in the river. In the test- 
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netting study the freshwater drum was 
found to be abundant at all the sampling 
stations between Caruthersville and Du- 
buque. 

In 1946 the freshwater drum ranked 
fourth in weight of catch among Missis- 
sippi River fish groups reported by com- 
mercial fishermen of Illinois, Iowa, and 
Missouri, table 7. It ranked second among 
species in the test-net survey, as the buf- 
falofish, carpsucker, catfish, and bullhead 
groups were each composed of more than 
one species. Its relative abundance in the 
three sections of the river indicated in ta- 
ble 15 did not vary appreciably. 

The average weight of the freshwater 
drum in the survey catches was 0.67 pound, 
Appendix B. As shown in table 18 the 
average length for individuals of this 
species varied somewhat in the three sec- 
tions indicated. Many more large indi- 
viduals, that is, fish 1+ inches or more in 
length, were taken in 1946 than in 1944. 

Table 18.—Length-frequency distribution 
of the freshwater drum in test-net collections 
from the Mississippi River between Caruthers- 
ville, Missouri, and Dubuque, Iowa, in 1944 
and 1946. The horizontal broken rule marks 
the approximate dividing line between imma- 
ture and mature fish. 

Tora. | MR-C | D-MR | D-MR 
LENGTH Section | SECTION SECTION 

IN INCHES 1944 1944 1946* 

3.8- 4.7 — 12 25 
4.8-5.7 | 4 36 eel 
5.8= 6.7 DBP Ca Ade PHS 
6:8— 7.7 4] 34 117 | 80 
7.8-8.7 | 24 99 lay 122 
8.8- 9.7 36 82 | 129 
9.8-10.7 43 80 70 
10.8-11.7 39 69 70 
11.8-12.7 58 99 77 
12.8-13.7 | 51 81 92 

Coe EE A LEER ae RSIS Le ees] ee 
13.8-14.7 | 11 40 hes 
14.8-15.7 | 10 | LO see 
15.8-16.7 “= a 54 
16.8-17.7 | 4 20 
7aS= UR ina 1 = 7 
18.8-19.7 | — 7 
21.8-22.7 | — _ 1 
Total number 339 lL WewE 1,145 
Average 

length 10.5 9.9 10.6 
Per cent ma- | } 

ture fish 6.5 75 26.2 

* The 1946 D-MR data include 58 specimens caught 
near Burlington, Iowa, by J. O. Kurrle, a commercial 
fisherman. 
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Studies made on the scales of the fresh- 
water drum from the Mississippi indicate 
that, on the average, the drum does not 
attain a length of 14 inches until it is 5 
years of age in the LIllinois-Missouri sec- 
tion and 6 years of age in the Illinois-lowa 
section. The minimum legal length limit 
of 10 inches, which has been in effect for 
some time in the state of Illinois, appears 
to have allowed a favorable take without 
seriously depleting the population. 

The length at which the freshwater 
drum matures was found to be variable. 
A female 10.5 inches in length was found 
spent, and individuals of 15.0 and 15.5 
inches were determined as immature or de- 
veloping. Probably length variation within 
a group is associated with the age of that 
group, since a wide length range for each 
age group was common. 

In 1946 the freshwater drum com- 
manded a price along the Mississippi about 
equal to that of the buffalofishes, approxi- 
mately 10 cents a pound, undressed weight. 
In that year, undressed carp brought about 
5 cents a pound and undressed catfish ap- 
proximately 20 cents a pound. 

Table 19—Relative abundance of individuals of the several groupings of Mississippi R 
fishes associated with upper, middle, and lower reaches of navigation pools between Bur 
and Dubuque, Iowa, in 1946, expressed as per cents of total numbers and total weights of fi 

Vol. 25, 

SPORT FISHES 

The sport fishery of the Missi 
River between Caruthersville and 
buque is confined largely to the D-M 
section. There sport fishing is, fo 
most part, conducted in the pools im 
diately below the dams and in backw 
and bottomland lakes adjoining the ri 

Bluegills (Lepomis macrochirus) 
crappies were by far the most abu 
species of sport fishes in the test-net 
lections. Black basses, pike, sauger, 
yellow pikeperch (walleye) were t 
in only limited numbers. Experience 
demonstrated that the black basses’ 
not so susceptible to being caught in 
and seines as are most of the other 
This possibly explains the scarcity of b 
basses in many of the collections. 

Fig. 9 portrays the abundance of spe 
fishes in the collections from test-n 
tions in the Caruthersville-Dubuque 
tion of the river. In this figure it ma’ 
clearly seen that the sport fishes mad 
a smaller part of the total catch in 
MR-C section of the river than in 

CoMMERCIAL Sporr PREDATOR ForaGeE 

Per Per Per Per 
Location 1n Poot Per Per Per 

AND STATION oa Cent Cent Cent Cent Cent Rent 
o of of of of of © Total Total Total Total Total Total Total 

um- |Weight| NU lweight| Nu™ |weiehe| Num 
ber = ber 8 ber = ber 

Upper Part 
35.91) 67.25) 57.56] 23.03) 3.14] 8.55) 3.39 

(New Boston, IIl., Pleas- 
ant Valley, Ia., Fulton, 
Ill., Dubuque, Ia.) 

Middle Part , 
67.57| 89.19) 28.45} 5.48) 2.95} 5.08} 1.02) 0.25) 6,537|7,935.97 

(Burlington, Ia., , 
Oquawka, III., Musca- 
tine, Ja., Andalusia, 
Ill., Cordova, Ill., and 
Sabula, Ia.) 

Lower Part 
oA 60.22) 88.96] 34.28] 5.69) 4.72) 5.321 0.79} 0.03) 1,272)1,625.16 

(Fairport, Ia., and 
Bellevue, Ia.) 
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D-MR section. Because of the scarcity 
of adjoining backwaters and bottomland 
lakes, together with a high degree of tur- 
bidity in the channel, the MR-C section 
is visibly less satisfactory as a_ habitat 
for most of the sport fishes than the 
D-MR section. A much more favorable 
habitat for these fishes is provided by the 
D-MR section; however, the increased 
silt load of the river, silting above the 
dams, and the draining of adjoining bot- 
tomland lakes have contributed toward re- 
ducing the potentialities of this section 
of the river for sport fishes. 

Netting operations in the various parts 
of the pools formed by the dams in the 
D-MR section revealed that the game 
fishes were most abundant in the upper 
reaches. The catches of all fishes in the 
upper, middle, and lower reaches of the 
pools are summarized in tables 19 and 
20. A relative increase in the catch of 
commercial fishes occurred in the middle 
and lower reaches as the intensity of fish- 
ing was increased there, although the total 
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catch (all species combined) per net-day 
actually dropped. The relative increase in 
the catch of commercial fishes as reflected 
by table 19 is due partly to the scarcity 
of sport fishes in catches from the middle 
and lower reaches. The upper reaches of 
the pools provide a more favorable habi- 
tat for sport fishes than the middle and 
lower reaches in that the bottoms in the 
upper reaches are comparatively free of 
silt. Here probably more food is available 
in the form of aquatic insects and minnows 
than over the silt-covered bottoms in the 
middle and lower reaches of the pools. 
Deep holes and shallow sand bars are 
rather numerous in the upper reaches of 
the pools, and this type of habitat is usual- 
ly considered favorable for sport fishes. 

Early in this century, and before, sport 
fishes were taken commercially from the 
Mississippi. During the year 1899, Town- 
send (1902:681) reports, 18,744 pounds 
of “black bass” were caught commercially 
by Illinois fishermen from the Mississippi 
and 102,579 pounds from the Illinois 

Table 20—The 1946 hoop-net and wing-net catches expressed in average numbers and 
weight of fish per net-day in relation to location in navigation pools of the Mississippi River 
between Burlington and Dubuque, Iowa. 

1-Inch Mesun | 2!4-IncH MEsH 1-IncHh Mesu 214-Incu MEsu 
Wine Net Wine Ner Hoop Ner Hoop Ner 

| | | 

oo iN Poot Averaze | Average | Average | Average | Average | Average | Average | Average 
Soa TAEION Number! Weight |Number| Weight Number, Weight |Number) Weight 

of Fish | of Fish | of Fish | of Fish | of Fish | of Fish | of Fish | of Fish 
per Net-|per Net-|per Net-|per Net-|per Net-jper Net-|per Aeros Net- 

Day Day Day Day Day Day | Day | Day 

Upper | 
New Boston........... 17.66 | 10.09 1.68 5.07 4.12 13 0.98 3.01 
Pleasant Valley........ 7.71 Tals ibe 4.22 1.14 0.84 1.04 4.38 

Ve Cae 24.91 12259 | 911-33 3155 6.05 73 2.30 6.60 
NEIENT ESO ord. ive + « 10.16 | 5.97 0.91 3.68 2.22 | 0.70 0.59 2.42 
Average for upper part...\ 15 11 8.95 ti ePeEISE | Wt S.cd0! 2.60 | 1.23 4.10 

} 
Middle 

Burlington............. 13.92 BeSohe en 5.29 4.21 10 | 1.13 2.64 
BemaWKa.. si. ccs ee 7.58 5.05 1 4 58 0.73 1.89 eee 2.92 
BEREAN. eee 6.56 3.09 0. 2.05 0.75 0.28 2.16 4.75 
i 11.01 | 5.04 0 139 ele 2.39 0.47 2.91 
Andalusia (April).......| 6.99 | 4.43 | 1.44 | 4.50 1.18 0.40 0.15 0.30 
Andalusia (June)....... 9.02 9.16 DS ey 533 6.87 | 4.45 8.53 

Andalusia ieee 6.32 S14) 0. le 2eG5an | ek. 70 2.128) OSIEL |S LESS 
Cordova. . TeASe |5,40 0: 29451) 4.499) (2G O87 | 2B,e 
Average for middle part. 8.61 | 5.20 1 S79 2.52 2.35 | 1.33 3.34 

Lower 
MEMETOE ees. 6 635-2 << less 5.54 Ey 3.89 0.11 0.02 0.55 52, 
Bellevue. . 6.76 S77 0.43 1.47 0.80 1.18 0.47 2.49 

Average for lower part...| 6.13 4.66 1.07 2.68 0.46 0.60 0.51 2.51 
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River; 33,641 pounds of “sunfish” were 
taken from the Mississippi and 507,680 
pounds from the Illinois. These statis- 

tics indicate that the section of the Mis- 
sissippi bordering Illinois was not then a 
great producer of sport fishes, at least 
when compared with the Illinois River. 

Pike and Pickerel 

EsocIDAE 

Pike are often referred to by Midwest 
fishermen as pickerel. In the Mississippi 
River a species of pickerel, as well as the 
pike (Esox Jucius), was taken in the test 
nets. The grass pickerel (EHsox vermicu- 
latus) seldom attains a length over 15 
inches. This little pickerel was taken in 
the test-net collections only at the Graf- 
ton station and it is of no importance as 
either a commercial or sport fish. 

Pike, popularly known as northern pike, 
did not appear in the test-net collections 
below the station at New Boston, where 
a single specimen weighing 3.49 pounds 
was taken. The absence of pike in the col- 
lections below this station substantiates 
the statement of Coker (1930:214) that 
Keokuk, which is 69 miles below New 
Boston, “‘is evidently south of the common 
range of the true pike in the Mississippi 
River.” More than 91 per cent of the 
pike taken during the entire survey were 
caught at the four uppermost 1946 sam- 
pling stations. 

Commercial fishery statistics suggest that 
the pike has not been common in the Mis- 
souri section of the Mississippi River for at 
least a*half century. In 1894 pike repre- 
sented 0.01 per cent of the total Missouri 
commercial catch from the Mississippi, and 
no pike was reported for the year 1899, 
table 8. In the Illinois section of the Mis- 
sissippi, the pike was rather common in 
the commercial catch for 1894 and 1899. 
In the Iowa section, the catch of pike 
by commercial fishermen amounted to 25,- 
042 pounds in 1899. Forbes & Richard- 
son (1920:209), writing nearly a_ half 
century ago, stated that the number of pike 
had greatly decreased in Illinois waters 
during the previous 25 years. 

The taking of pike is now restricted 
in the Caruthersville-Dubuque section of 
the river to sport fishing, and the species 
is too scarce in this section, other than in 
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the upper part, to be of much importance’ 
even as a sport fish. 

Perches 

PERCIDAE 

Three species of sport fishes belonging’ 
to the perch family have been reported to 
occur in the Mississippi River. The yel~+ 
low perch, Perca flavescens (Mitchill), 
according to Forbes & Richardson (1920:/ 
227), is essentially a lake fish but occurs) 
also in running water, most abundantly 

in the larger rivers. Townsend te 
684, 721) gave the 1899 commercial t 
of the yellow perch from the Mississippi ii) 
River by Illinois fishermen as 1,521 pounds 
and by Iowa fishermen as 9,665 pounds. 
He did not report a yield of perch for the! 
Missouri section of the river. Coker 
(1930:204) wrote several years later that 
the yellow perch was apparently not com-! 
mon in the vicinity of Keokuk, but sug- 
gested that it might become more abun- 
eerie in the impoundment at Keokuk since 
it is ‘“essentially a lake fish.” He reported 
that the expected increase had not occurmede 
up to 1926. 

In the Caruthersville-Dubuque survey: 
not a single specimen of yellow perch was: 
taken. This fish is usually not considered: 
“net shy’ and it appears that if the spe- 
cies occurred in numbers in the parts of the! 
river investigated at least a few specimens! 
would have been netted. Although the yel- 
low perch formerly occurred abundantly) 
enough in the Iowa section of the Mis- 
sissippi to be of some value commercially, | 
the draining of bottomland lakes and: 
backwaters in the valley may have had the 
effect of reducing the population. These’ 
former lakes probably abounded in aquatic 
vegetation and, according to Greene’ 
(1935: 162), one of the most potent eco- 
logical factors in the distribution of the! 
yellow perch is aquatic vegetation, a usa 
necessity for successful spawning. Larg 
perch populations frequently are associa 
with extensive sandy shoals, and silting of: 
such areas may limit the numbers of perch.) 

The pikeperches are of some importance: 
to the sport fishery of the Mississippi River, | 
and large catches of these fishes are not un-/ 
common from the upper part of the D-MR 
section of the river. Experienced anglers’ 
usually make their catches in the fall. In 

| 
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Table 21.—Length-frequency distribution of the sauger and the yellow pikeperch in test-net 
collections from the Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, 
in 1944 and 1946. 

SAUGER | YELLow PIKEPERCH 

Toran Lencru 1x IncHES ine — 

MR-C | D-MR | D-MR | D-MR | D-MR 
Section Section | Section Section Section 
1944 1944 1946 1944 1946 

SS _ = 4 sin oe 
SSS — — 1 y 

Me coi ie ose sieye See bees 2 2 1 9 = Ls 
Sha a ee 5 1 9 | 5 
Sa eee 9 10 13 — 1 
Ts 5 NSE ae 4 I 17 = 1 
ee 1 13 11 1 ae, 
0 eee — 14 4 — 1 
+ eee renee — = a = 
MIRE oe oe ofa Secs cae ees oe = == = = 1 
Ta eee ee — — — = ah 
0) er — — — =a = 
7 eee a = <= poe me) 
DPI atacc esac ee ees _ — = 1 2 
sh T/ a — = aul 2 
LF, GSS Sa a — = == DS 
Sue eGR eee — — == = 1 
OS ie 21 46 68 2 17 
oo od: ao ee ee P3i1 14.8 13ES 18.8 14.3 

those sections of the Mississippi surveyed, 
two species of pikeperches were taken, 
namely, sauger (Stizostedion canadense) 
and yellow pikeperch, known also as wall- 
eye (S. vitreum vitreum). The sauger was 
much more abundant in the Caruthersville- 
Dubuque section of the river than the yel- 
low pikeperch. In the Caruthersville-War- 
saw section 6/7 specimens of sauger were 
taken as compared with only 2 specimens 
of yellow pikeperch. The yellow pikeperch 
did not occur in any of the collections from 
the MR-C section. In the Burlington- 
Dubuque section the sauger continued to 
be more abundant than the yellow pike- 
perch. From this section of the river 68 
saugers and 17 yellow pikeperches were 
taken. According to Coker (1930:204), 
the sauger was evidently much more com- 
mon than the yellow pikeperch at Keokuk 
20 or more years ago. On the basis of the 

‘distribution and abundance of the pike- 
perches it appears that the sauger is much 
more tolerant of turbid waters than the 
yellow pikeperch. 

Table 21 indicates that the sauger is 
usually smaller than the yellow pikeperch. 
The largest yellow pikeperch taken during 
the survey was 24.9 inches in length and 
weighed 6.25 pounds. 

Black Basses and Other Sunfishes 

CENTRARCHIDAE 

The black crappie (Pomoxis nigro- 
maculatus) and the white crappie (Po- 
moxis annularis) were the most abundant 
sunfishes taken in the survey. Crappies 
were taken at all but three of the stations; 
however, they were much more common in 
the D-MR section than in the section be- 
low, Appendix B. In the MR-C section 
crappies accounted for only 5.1 per cent 
of the total number of all fishes caught 
in test nets, whereas in the lower D-MR 
section, that part surveyed in 1944, crap- 
pies represented 25.8 per cent of the total 
test-net catch. In the Burlington-Du- 
buque section, surveyed in 1946, crappies 
accounted for 33.0 per cent of all fishes in 
the test-net collections. The abundance of 
the crappies relative to the other species 
of sport fishes is expressed graphically in 
fig. 15. It may be seen from this graph 
that at the majority of the stations crappies 
were more abundant in the collections 
than all the other sport fishes combined. 
At the stations where other sport fishes 
predominated, there were only small total 
catches of sport fishes. Usually at such 
stations the sauger and white bass domi- 
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nated the sport fish catch. In the MR-C 
collections the black crappie appeared to 
be slightly more abundant than the white. 
In the 1944 D-MR collections, the black 
crappie was almost twice as abundant as 
the white; however, the dominant black 
crappie populations were confined to the 
station just above the mouth of the Mis- 
souri River, the next station upstream, 
which is Grafton, and Cincinnati Land- 
ing. At the last of these stations only 7 
crappies were taken, a number too small 
to be of any significance. At Grafton the 
black crappie was extremely abundant as 
compared with the white. At Winfield, 
the next station upstream from Grafton, 
the crappie population was predominantly 
white. This dominance of white crappies 
continued at the remaining upper river sta- 
tions in 1944 and 1946 with the exception 
of Cincinnati Landing. 

100 
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Fig. 15.—The relative abundance, as determined by test-netting, of the white crappie, black 
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Hansen (1951:224), in his study of the) 
biology of the white crappie, observed that 
crappie samples taken in hoop nets did ni 
necessarily indicate the relative abundan 
of the two species. At Lake Chautauqua 
near Havana, Illinois, he found that 
dominance of black crappies or white cra 
pies shifted in an erratic manner from we 
to week. In view of Hansen’s study, 
actual status of the species of crappie that 
is dominant in the test nets of a given se 
tion of river becomes uncertain. Howeve 
the constant dominance of the black cra 
pie in catches during the three sampling pe- 
riods at Grafton tends to substantiate the) 
belief that it is more abundant there th 
the white. The dominance of the whi 
crappie in most of the upper river colle 
tions between Winfield and Dubug 
(1944 and 1946) indicates that this sp 
cies is probably more abundant than the 
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crappie, and other sport fishes at the various field stations on the Mississippi River betwee 
Caruthersville and Dubuque, 1944 and 1946. The percentages are based on the total number o 
sport fishes taken at each station. No sport fishes were taken at Cape Girardeau nor at Cl 
Cave. The number taken at Ste. Genevieve, two, was considered too small to be significant 
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Table 22.—Length-frequency distribution of the black crappie and the white crappie in test- 
collections from the Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, 

Brack Crapple Wuire Crappie 

OTAL LENGTH IN INCHES ; 
4 MR-C D-MR D-MR 5 D-MR D-MR | MR-C 

i) Section Section Section Section Section | Section 
ts 1944 1944 1946 1944 | 1944 1946* a eae 2 
= — — 56 = = 32 
MEME Soi =. eee eee — 3 257 1 7 463 
0 SE 1 21 149 — 40 394 
MIE 5 oho wie ns ses 41 121 | 142 21 148 212 
= EE eee er 48 291 | mays 37 191 239 
MEME er es). cos ek es ee 18 369 | 194 34 219 392 
os 1 11 418 288 17 147 446 
re 4 145 128 4 100 358 
Le _ 21 16 3 24 152 
| Ie Sa _ 2 3 2 3 33 
ME e SON ce lee — | 1 1 — —_ + 
ES re | —_— — 1 a — — 
al sumber................| 12: 1,392 1,452 119 | 879 2,725 
Average leneth.............. TS: 8.4 Gale rt 7.9 8.0 725 
Per cent 8 inches or more.... 26.8 68.7 AS 05" ees One 56.1 50.8 

* D-MR 1946 data include 51 white crappies from a catch with a 1%-inch hoop net by J. S. Barnett, a commercial 
fisherman at Oquawka, Illinois. 

black in the D-MR section. Coker (1930: 
202) found the white crappie was ap- 
parently about three times as abundant 
as the black at Keokuk. 
- The length-frequency distributions of 
the black crappies and white crappies taken 
in the test nets are presented in table 
22. Slightly more than 50 per cent of the 
white crappies taken were 8 inches or more 
in length; with the exception of individuals 
taken in the 1944 D-MR section, a smaller 
proportion of the black crappies were of 
these lengths. Age and growth studies 
made from the scales of these fishes showed 
that the white crappies grew faster than 
the blacks, which probably accounts for 
the greater percentages of large white crap- 
Pies. 

It is difficult to determine the abundance 
of the largemouth black bass (Micropterus 
salmoides) from net and seine collections. 
As anyone who has attempted the netting 
of this bass realizes, it is not easily taken 
in numbers even where a large population 
may be present. Therefore, very little 
can be said regarding the status of the 
largemouth in the river. In the poisoning 
censuses of fish populations made in back- 
Waters adjoining the Mississippi at 
‘Oquawka and Savanna, the largemouth 
population was rather low. Since these 

censuses pertain to only two localities, 
they do not necessarily indicate the over- 
all status of the bass population. The 
largemouth black bass formed only an in- 
significant part of the test-net collections 
in the MR-C section in 1944 and of those 
in the D-MR section in 1946. In the 
D-MR section in 1944 the largemouth 
amounted to 1.4 per cent of the total num- 
ber of fishes caught. Of these, 76.4 per 
cent were taken at Grafton. As was stated 
previously, some of the nets were set in 
bottomland lakes and sloughs of the Graf- 
ton area, long known as excellent for bass 
fishing. Anglers usually fish for bass in 
backwater lakes and sloughs of the Mis- 
sissippi rather than in the river proper. 

As shown in table 23, the average length 
of largemouth black bass taken in the 
test-net collections was more than 10 
inches. 

In each year of the survey, two spotted 
black bass (Micropterus punctulatus) 
were taken in the collections. This species 
of bass is too scarce in the Caruthersville- 
Dubuque section of the river to be of any 
importance to the sport fishery. The 1944 
specimens were taken at Caruthersville 
and the 1946 at Fulton, Illinois. 

No specimen of the smallmouth black 
bass (Micropterus dolomieu) was taken 
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in the test-net collections; however, one 
small specimen was taken with a minnow 
seine at Claryville, Missouri. The ab- 
sence of this species from the test-net col- 
lections indicates that it is probably scarce 
in the area investigated, and that the large- 
mouth is the only representative of the 
black basses that occurs in large enough 
numbers to be of any importance to the 
sport fishery. 

The green sunfish (Lepomis cyanellus) 
appeared to be quite scarce in the Mis- 
sissippi. In 1944, 18 fish of this species 
were taken in the test-net collections at 

Table 23.—Length-frequency distribution 
of the largemouth black bass in test-net col- 
lections from the Mississippi River between 
Caruthersville, Missouri, and Dubuque, Iowa, 
in 1944 and 1946. 

Tora. MR-C D-MR D-MR 
LENGTH Section | Section | SEcTION 

in IncHES 1944 1944 1946 

6.8- 7.7 1 1 — 
7.8- 8.7 1 2 1 
8.8- 9.7 1 3 1 
9.8-10.7 1 15 1 
10.8-11.7 2 22 4 
11.8-12.7 3 40 3 
12.8-13.7 — 17 3 
13.8-14.7 1 7 3 
14.8-15.7 — 8 _ 
15.8-16.7 — 6 — 
16.8-17.7 — — 2 
17.8-18.7 — 2) — 
Total number 10 123 18 
Average 

length 10.9 12.4 12.6 

Table 24.— Length-frequency distribution 
of the bluegill in test-net collections from the 
Mississippi River between Caruthersville, Mis- 
souri, and Dubuque, Iowa, in 1944 and 1946. 

TorTaL MR-C D-MR D-MR 
LENGTH Section | Secrion | Section 

in INCHES 1944 1944 1946 

2.8- 3.7 — — 6 
3.8- 4.7 6 11 60 
4.8- 5.7 5 87 59 
5.8- 6.7 20 231 75 
6.8- 7.7 vi 204 5 
7.8- 8.7 _— 23 33 
8.8- 9.7 — oo — 
9.8-10.7 1 —— a 
10.8-11.7 — — — 
Total number 39 556 308 
Average 

length Vo, ett 6.5 6.1 
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Tiptonville and Crystal City, both MR-@ 
stations. Only 3 were taken in test nets in 
the D-MR section in 1946. Green sunfish 
were taken in minnow seine collections at 
Louisiana, New Boston, Sabula, and Mus- 
catine. ; 

saw. ‘This species seldom attains a lent 
of over + inches (Eddy & Surber 194 
237) and it consequently has little value 
as a sport fish. 

according to Forbes & Richardson (1920: 
242), is southern in distribution, “occur- 
ring in lowland streams and bayous of the 
lower Mississippi Valley, and in the soutt 
Atlantic region from Florida to Virginia 
In the Mississippi survey one specimen 
this species was taken in a minnow sei 
haul at Caruthersville and another in 
test-net collection at Cairo. This specie 
like the orangespotted, does not attai 
sufficient size to make it of much value | 
a sport fish. i: 

The bluegill (Lepomis macroaia is) 
was taken at the majority of the survey 
stations. This species was cola i 

tions of veri were ae at Graft 
and Dubuque. ; 
ae average size of the bluegills 

cathe Such a size is occ conside P 
by mieten anglers as fair for blucedl ’ 

Table 25.—Length-frequency distribution 
of the warmouth in test-net collections from 

Torau MR-C D-MR D-MR 
LENGTH Section | Section | SEcTIon 

tn INCHES 1944 1944 1946 

3.8-4.7 1 = == 
4.8-5.7 2 4 3 
5.8-6.7 6 23 _— 
6.8-7.7 5 25 3 
7.8-8.7 1 — 4 
Total number LS: 52 10 
Average 

length 6.5 6.7 TEX 
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average, 6-inch fish were about 3 years 
of age, indicating rather slow growth. 

The warmouth (Chaenobryttus coro- 
narius), according to Coker (1930:204), 
Was never very abundant in the Keokuk 
area of the Mississippi. This species was 
not taken abundantly anywhere during the 
Caruthersville-Dubuque survey. As in the 
case of the other sport fishes, the warmouth 
was taken more abundantly in the D-MR 
collections than in the collections farther 
south. It was taken less abundantly in 
the Burlington-Dubuque section than in 
the lower part of the D-MR section, that 
part surveyed in 1944. 

Age and growth studies of specimens 
taken from the Illinois-Missouri section 
of the Mississippi in 1944 tended to show 
that growth of the warmouth, table 25, 
was a little slower than that of the bluegill. 
Bluegills 3 years of age averaged 6.64 
inches, whereas warmouths of this age 
averaged 6.16 inches. The warmouth is 
probably not abundant enough in the 
Caruthersville-Dubuque section of the 
river to be considered of much importance 
to the sport fishery. 

Sea Basses 

SERRANIDAE 

The white bass (Lepibema chrysops) 
and the yellow bass (Morone interrupta) 
are the only members of this large family, 
principally composed of marine fishes, oc- 
curring in the Caruthersville-Dubuque 
section of the Mississippi River. The 
white bass, according to Greene (1935: 
160), is more northern in range than the 
yellow bass. In this survey both species 
were taken at the lowermost station, 
Caruthersville, and only the white bass in 
the Dubuque collections; however, one 
specimen of yellow bass was taken at Belle- 
vue, 17 miles below Dubuque, indicating 
that the species probably occurs at the 
geographic extremes of this survey. The 
test-net collections indicate that the white 
bass is more widely distributed than the 
yellow bass in that part of the river sur- 
veyed. 

The white bass was taken in greater 
numbers than the yellow bass in the MR- 
C section of the river; however, neither 
species was common there. In the D-MR 
section both species were much more 
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abundant than in the MR-C section, Ap- 
pendix B. The white bass accounted for 
2.19 per cent of the total number of all 
fishes in the 1944 D-MR collections, the 
yellow bass for 0.05 per cent. In the total 
catch at the stations fished in 1946, the 
yellow bass was one and one-half times 
as abundant as the white bass. This re- 
versal in abundance was due to the large 
catch of yellow bass at New Boston, where 
84.1 per cent of the 1946 catch of this fish 
was taken. One wing net (l-inch mesh) 
in a backwater area at New Boston pro- 
duced 198 yellow bass, amounting to 91.2 
per cent of the 217 yellow bass caught at 
this station. Sex determinations made of 
these fish revealed that 96.5 per cent were 
ripe males. From this catch it appears 
that the males possibly are attracted dur- 
ing the spawning season by a few ripe 
females in the net. A more nearly accurate 
picture of abundance and distribution of 
white bass and yellow bass in the D-MR 
section can be obtained when the New 
Boston figures are omitted from the 1946 
data for both species. When this is done 
the white bass appears to be three times 
as abundant as the yellow bass. The 
abundance of these fishes in the upper river 
has been discussed by several investigators. 
In 1888 near Quincy, Garman (1890: 
137) found the white bass more abundant 
than the yellow bass, and, many years 
later at Keokuk, Coker (1930:207) found 
the white bass more common than the 
yellow bass. 

The former status of these fishes in 
Ill'nois is discussed by Forbes & Richard- 
son (1920:320). In discussing conditions 
of about 50 years ago these authors wrote 
the following regarding the white bass 
in the Mississippi: ‘It was formerly much 
more common than now. We are informed 
by Mr. H. L. Ashlock that a dozen years 
ago one could easily get a hundred pounds 
of it in an afternoon at Alton with a hun- 
dred-yard trammel-net, but that it has now 
almost disappeared.” At the same time 
these authors (1920:321) found the yel- 
low bass about twice as abundant as the 
white bass in II]linois. 

The average sizes of the white bass 
and the yellow bass in the test-net collec- 
tions differed only slightly, table 26. The 
white bass, however, attains greater sizes 
than the yellow bass. Both of these fishes 
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Table 26—Length-frequency distribution of the white bass and the yellow bass in test- 
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collections from the Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, in 
1944 and 1946. 

Wuire Bass YELLow Bass 

Torat Lencru In INCHES ef 

MR-C D-MR D-MR MR-C D-MR D-MR » 
Section Section Section Section Section Section 
1944 1944 1946 1944 1944 1946 = 
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are considered as excellent sport fishes, 
and they often form an important part of 
the angler’s catch. 

PREDATORY FISHES 

In the present report the gars and the 
bowfin are grouped as predatory fishes. 
These fishes feed to a large extent upon 
other fishes and they have little commer- 
cial value. Many of the species designated 
in this report as commercial or sport fishes 
are also predatory in habits. The catfishes, 
black basses, and pikeperches are examples. 

Gars 

LEPISOSTEIDAE 

The shortnose gar (Lepisosteus plato- 
stomus)* occurred much more frequently 
in the test-net collections than did the 
other species of gars. This gar was abun- 
dant in the MR-C and D-MR sections 
of the river. 

The longnose gar (Lepisosteus osseus) 
also was common in both sections of the 
river; however, it occurred much less 
frequently in the test-net collections than 
the shortnose gar. 

Eighty-five specimens of the alligator 
*In this investigation the spotted gar, Lepisosteus pro- 

ductus Cope, if present, was not separated from the 
shortnose gar. 

gar (Lepisosteus spatula) were taken dury 
ing the survey. Of these, 84 were from 
MR-C section. The single specimen from 
the D-MR section was taken at Grafton, 
As shown in Appendix B, table 1, in the 
MR-C section the alligator gar was nette 
at only four stations. Eighty of the 84 
specimens were taken at Cairo. Forbes & 
Richardson (1920:35) state that: “The 
home of the alligator-gar is in the streams 
of the Gulf of Mexico, from Mexico to 
Cuba. It ascends the Mississippi above 
St. Louis, and has occasionally been taken 
in the lower Illinois River.” 

The length-frequency distribution J 
the gars taken in the test-net collecmaay 
is given in table 27. 

The largest gar taken during the sur- 
vey was an alligator gar measuring 5 feet: 
5 inches total length and weighing 54.81, 
pounds. ‘This specimen was taken in a 
1-inch-mesh wing net at the Grand Tower. 
station. The alligator gar, according to! 
Dr. David Starr Jordan, reaches a length: 
of 20 feet (Forbes & Richardson 1920: 
35). The average length of the alligator 
gar in the MR-C collections was 23.5 
inches, an average less than that determined’ 
for the longnose gar. The shortnose gar, 
as shown in table 27, averaged much less 
in length than the other gars. & 

In some areas gars are sought by anglers 
merely for sport. The larger specimens, 
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cularly of alligator gars, provide a 
enge to an angler using only mod- 

tely heavy tackle. 

Bowfin 

AMIIDAE 

bowfin in the Midwest is con- 
by some anglers as an excellent 

fish. This fish will, on occasion, 
a spinner-bucktail combination or 

4 1946. 
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a plug. The vicious runs of the bowfin 
after striking an artificial lure are some- 
thing to be remembered, even by the ex- 
perienced angler. The value of the bowfin 
as a food fish seems to be a debatable sub- 
ject; however, the smoked flesh of a bow- 
fin is considered a delicacy by some. 

Fewer bowfins were taken in the col- 
lections from the MR-C section than in 
those from the D-MR section of the river. 
Catches of +1 bowfins at Winfield and 62 

‘Table 27.—Length-frequency distribution of the gars and the bowfin in test-net collections 
m the Mississippi River between Caruthersville, Missouri, and Dubuque, Iowa, in 1944 
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Table 28.—Length-frequency distribution of the goldeye, the mooneye, and the gizzard s 
in test-net collections from the Mississippi 
Dubuque, Iowa, in 1944 and 1946. 

Intrnois NaturaALt History Survey BULLETIN Vol. 25, Ar 

River between Caruthersville, Missouri, 

GoLDEYE MooneyYE Gizzarp SHAD 

Torat LenctH 1n INCHES D-MR D-MR MR-C D-MR 

Section Section Section Section 
1946 1946 1944* 1944 
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in the 1944 data. 

at Fulton were the largest taken at any 
of the stations. Both of these stations 
were in the D-MR section. The average 
lengths of the specimens taken in the 
test-net collections are shown in table 27. 

FORAGE FISHES 

The forage fishes are of little or no 
commercial value, but they serve as food 
for other fishes. They are usually very 
numerous as compared with the predatory 
fishes that feed upon them. Minnows 
(Cyprinidae) and the gizzard shad (Doro- 
soma cepedianum) are quite abundant 
in the Mississippi River and undoubtedly 
serve as food for many of the carnivorous 
fishes. The term forage fishes as applied 
here in not particularly satisfactory since 
the specimens caught in nets were too large 
to serve as prey for all but very large 
carnivorous fishes. 

The various species of minnows taken 
during the survey were caught in most 
cases with a minnow seine; catches with 
this gear are not considered in this paper. 

The goldeye (Amphiodon alosoides) 
and the mooneye (Hiodon tergisus), in- 
cluded with the forage fishes in 1944 and 

< 

: 
: 
; 

re 

with the commercial fishes in 19-46, Ap: 
i pendix B, lack commercial importance in’ 

the MR- C section and parts of the D-M] | 

j 
=| 
, 

section. The goldeye was not separated 
from the mooneye at all the 1944 sta 
tions and was included with the mooney 
in the 1944 data, Appendix B, table v 
In the 1946 survey these two species were: 
separated, table 15 and Appendix B, table 
2. The mooneye was taken in mu 
greater abundance than the goldeye in the 
1946 collections. These two species: 
formed a more important part of the) 
catch in the Burlington-Dubuque sectio 
of the river than they did in the parts 0 
the river fished in 1944. The length-fr 
quency distribution of the goldeye an 
mooneye is given in table 28. As indicated 
by this table the goldeyes were of larger 
sizes than the mooneyes. Neither of these 
species was collected in sufficient num- 
bers to indicate that they are of potential : 
importance as commercial fishes in the 
Caruthersville-Dubuque section of cH 
river. 

Only two specimens of the gold 
shiner (Notemigonus crysoleucas) wer 
taken in the test-net collections. The 
were collected in 1944 at Grafton. 

a 

os 

7 
¥ 

aca 
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The gizzard shad formed a much more 
mportant part of the test-net catch in 
am than it did in 1946. Along with 
the drop in the 1946 catch of gizzard shad, 
table 28, there was also a noticeable reduc- 
tion in size of these fish. In two back- 
water areas poisoned in 1946, near Sa- 
yanna, there were low populations of giz- 
gard shad; only 196 individuals per acre 
and an average of 4.69 pounds per acre 
were recovered. Two similar backwater 
areas poisoned in 1947, near Oquawka, 

contained a per acre average of 8,201 giz- 
zard shad that in the aggregate weighed 
284.5 pounds. 

The gizzard shad is so bony that it is 
seldom used as a food fish by man; how- 
ever, when small it is considered as an im- 
portant link in the food chain of other 
fishes. 

The skipjack (Pomolobus chrysochloris ) 
was taken occasionally in the collections 
between Caruthersville and Warsaw. No 
specimen was collected above Warsaw. 
Coker (1930:169) noted that during the 
first few years following construction of 
the power dam at Keokuk the abundance 
of the skipjack declined rapidly in the up- 
per part of the river. He presented evi- 
dence to show that the skipjack is migra- 
tory but does “not necessarily go to ex- 
treme northern or extreme southern wa- 

ters, and that the breeding places from 
which the upper river was formerly chiefly 
stocked are no longer accessible to a great 
number of herring (skipjack).” Eddy & 
Surber (1947:91) state that the skipjack 
is very rare, if not extinct, above the 
Keokuk dam. The scarcity of the skipjack 
in the collections of the 1944 survey tends 
to indicate that this fish may have been 
affected by the locks and dams constructed 
below Keokuk since the time Coker made 
his studies on the river. 

The skipjack is too bony to be of much 
value as a food fish; however, it is con- 
sidered by some anglers as a very gamy 
fish when taken on light tackle. The im- 
portance of the skipjack, according to 
Coker (1930:166), is as a host for the 
young (glochidia) of the niggerhead mus- 
sel. This mussel was formerly of great 
economic importance to the button indus- 
try, but appeared to decline in abundance 
with the decrease of the skipjack in the up- 
per river. 
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DISCUSSION 

Poor land management in the upper 
Mississippi drainage basin has changed the 
section of the river from Dubuque to the 
mouth of the Missouri from a clear to a 
cottee-colored stream in less than a cen- 
tury. With the promotion of drainage 
schemes under the guise of agricultural 
development, the Mississippi River was 
leveed out of most of its natural flood 
plain reservoirs, which were evidently once 
the spawning and rearing grounds of many 
fishes. This encroachment upon the flood 

‘plain of the river by man, combined with 
intensive agricultural practices in the up- 
lands, has brought about many of the 
present flood control problems. The canal- 
ization of the upper river evidently is re- 
sponsible for the disappearance or reduc- 
tion in numbers of certain fishes and has 
produced fisheries problems associated with 
draw-downs and _ silt-laden navigation 
pools. City and manufacturers’ wastes 
also have contributed to the deterioration 
of the river as a fish habitat. 

Although commercial fishing may have 
contributed to the reduction of certain 
fishes, the decline in the fishery as a whole 
appears to have followed the change in 
habitat rather than any intensification of 
commercial fishing activities. Such find- 
ings given in this paper as pertain to the 
abundance, size, and maturity age of the 
important commercial and sport fishes may 
be of some value in developing fishing reg- 
ulations that are biologically sound. How- 
ever, the problem of the Mississippi River 
fishery is more than one of legal restric- 
tions. Perhaps legal restrictions will aid 
some species, but, with an environment 
that is unfavorable, other species probably 
will continue to dwindle. The decline in 
the catch of the buftalofishes, catfishes, 
pike, sturgeons, paddlefish, and others has 
been pointed out. The future of the pad- 
dlefish and the blue sucker appears in 
doubt. The status of the freshwater eel 
and the skipjack has been seriously af- 
fected, probably by the installation of locks 
and dams in the upper river. Perhaps other 
fishes have been and will be affected by 
the dams. 

The differences in the abundance of 
fishes in the several parts of the pools, as 
evidenced by the 1946 test-net collections, 
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clearly demonstrate the effect canaliza- 

tion has on the habitat in the river. Evi- 
dently the silt-covered bottoms and re- 
duced currents observed in the lower and 
middle reaches of the pools are less fa- 
vorable for many species, particularly of 
the sport fishes, than conditions existing 
in the upper reaches. On the other hand, 
some of the impoundments have provided 
more backwater areas, which are usually 
considered favorable to fish production. 
The inundation of forest land has resulted 
in the formation of habitat containing 
hollow logs, suitable for catfish spawning. 

The MR-C section of the river appeared ° 
to be much less productive of fish than the 
D-MR section. Greater scarcity of spawn- 
ing grounds, turbidity of water, and swift- 
ness of current in the MR-C section, as 
compared with the D-MR section, appear 
to be factors accounting for some of the 
productivity differences of the two sections. 
These factors are reflected in the distribu- 
tion and abundance of sport fishes in the 
test-net collections. 

Since the end of the last century the 
catch of carp has annually compensated 
for some of the losses in poundage of 
declining species. Commercial values of 
carp, however, are not so high as those 
of some of the declining species. Some of 
these losses might be compensated for if 
proper utilization could be made of cer- 
tain abundant species in the river. Crap- 
pies, particularly the white, are quite 
abundant in the D-MR section of the 
river. Probably only a small portion of 
these fishes are taken annually by anglers. 
Crappies are not a long-lived fish, and as a 
result most of this resource is lost. The 
commercial fishery would benefit if crap- 
pies were placed on the commercial list, 
since these fishes are netted easily and 
would bring a good price. It is doubtful 
if commercial fishing would deplete the 
crappie population to such an extent that 
the sport fishery would suffer. Reduced 
crappie populations might permit better 
growth and furnish anglers with larger 
fish than are now being taken. 

Development of better methods for han- 
dling river carpsuckers in warm months 
would benefit commercial fishermen. 

The smoking of carp and bowfins has 
possibilities of further increasing values 
of these fishes. 
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Poor fishing in some instances may b 
result of the decrease in natural pre 
(Bennett 1947:278). In the Mississ 
River gars may be important predate 
These fishes are possibly filling a ¢ 
left by the decreases in populations of pil 
yellow pikeperch, and fish-eating due 
Further biological studies on gars mig 
establish the possibility that gars are be 
ficial to the fishery rather than harmf 
as is commonly believed by fishermen. 

SUMMARY 

1. A survey of the fishes occurring 
the Mississippi River between Caruther 
ville, Missouri, and Dubuque, Iowa, 
made in 1944 and 1946. Thirty-one s 
pling stations were used. The follo 
types of commercial fishing gear were en 
ployed: 25-foot Common Sense minno 
seines, 100-yard trammel nets, 100-yard 
seines, hoop nets, wing nets, trap ne 
basket traps, and trotlines. 

2. The lengths and weights of fi 
and the condition of their gonads were re- 
corded afield for all individuals captur 
in the test nets. The length-frequency di 
tribution of the more abundant fishes w; 
recorded in tabular form. Altogether 2¢€ 
037 fishes having a total weight of 28 
294.25 pounds were taken in the 1944 ar 
1946 operations. 4 

3. Observations on the various species 
of fishes taken by test netting were record 
ed. The numbers and weights of fish 
caught at each station were listed b 
species, Appendix B. 

4. Characteristics of the Mississippi 
River and the sampling stations were stud 
ied. Comparisons were made, in relatio 
to the habitat and fishery, between tw 
sections of the Mississippi River: one e3 
tending from Dubuque to the mouth ¢ 
the Missouri River (D-MR section) and 
the other from the mouth of the Missouri 
to Caruthersville (MR-C section). 

5. The carp, freshwater drum, flat 
head catfish, channel catfish, carpsucker 
smallmouth buffalo, shortnose gar, lon 
nose gar, and gizzard shad were take 
abundantly from both sections of 
river. ; 

6. The blue catfish, alligator gar 
black bullhead, and black buffalo wer 
collected principally in the MR-C section 
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‘he alligator gar was taken only once 
the D-MR section. 
7. Sport fishes, bigmouth buffalo, and 

nel catfish were taken more abundant- 
the D-MR section than in the other 

. Carp, buffalofishes, catfishes, carp- 
ckers, and freshwater drum were the 
t abundant commercial fishes taken 

ring the survey. The shovelnose stur- 
geon was found to be the only sturgeon 
still abundant enough in the river to be 
of any commercial importance. The pad- 
dlefish was much less common than for- 
merly. 

9. The blue sucker, skipjack, and 
American eel were not numerous at any of 
the sampling stations. The skipjack was 
not taken above Warsaw, Illinois. 

10. The crappies were the most abun- 
dant game fishes in the test-net collections. 
The black crappie was taken more abun- 
dantly than the white between the mouths 
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of the Illinois and Missouri rivers. Above 
the mouth of the Illinois the white crap- 
pie was taken more abundantly than the 
black. The bluegill was second in abun- 
dance to the crappies among the game 
fishes. The sauger was collected in great- 
er abundance than the yellow pikeperch 
(walleye). The yellow pikeperch was 
not taken in the MR-C section. No speci- 
men of yellow perch was taken, although 
old records list this species as once fairly 
common in the sections of the river sur- 
veyed. White bass were more abundant 
than yellow bass. 

11. Fishes, particularly game fishes, 
were collected more abundantly in the 
upper reaches of the navigation pools 
than in the middle and lower reaches. 

12. The principal factors limiting the 
Mississippi River fishery are related to 
soil erosion of the watershed, levee and 
drainage works, and industrial and munic- 
ipal pollution. 



APPENDIX A 

MISSISSIPPI RIVER FIELD STATIONS 

ELOW are descriptions of the Mis- 

sissippi River field stations at which 
test-net fishing was done in 1944 and 1946 
between Caruthersville, Missouri, and Du- 

buque, lowa. 

Following the name of each station is 

the designation of the section of the river in 
which the station was located and the dates 

on which test-net fishing was done at the 
station. MR-C designates that section of 

the Mississippi River between the mouth of 

the Missouri River and Caruthersville; 

D-MR designates that section between Du- 
buque and the mouth of the Missouri River. 

1.—Caruthersville, Missouri (MR-C 

section, April 6-12, 1944). The river at this 

statién was at flood stage and out of its 

banks. Nets were set along the Missouri 
bank of the river wherever possible. Also 

nets were set in a large levee borrow pit, 

the water of which, as a result of the flood, 

was continuous with the water in the main 

channel. To enter the borrow pits, the 

powered fishing boat passed over a barbed 

wire fence without difficulty. Toward the 

end of the sampling period the river receded, 

and two nets were set in small streams 

connecting the borrow pit with the river 

channel. The river dropped enough to allow 
making several minnow seine hauls on sand 
bars near the ferry landing on the Tennessee 
side of the river. At the time of departure 

of the fishing boat from Caruthersville the 
river had again begun to rise. 

2.—Tiptonville, Tennessee (MR-C sec- 

tion, April 15-May 10, 1944). Here the 

river was at flood stage, and the flood was 

considered locally as of major proportions. 

A small fleet of United States Army Corps 

of Engineers boats and the Tiptonville ferry 

were moored in a slough close to the town 
of Tiptonville and approximately three- 

quarters of a mile from the river channel. 

Normally this slough is dry for part of each 

year. The current at this station was swift. 

Towboats carrying loaded barges upstream 

were unable to push their entire comple- 

ments of barges. Instead they pushed half 
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their tows to points upstream, where : 
barges were tied up to trees or other s 

wart objects; then the towboats retur 
downstream to pick up the remaining ba 

Because of mechanical difficulties the ex: 

pedition was delayed here for about 20 days) 
It was impossible to set nets in or n 

the river channel. All sets were made i 
flooded cornfields or cotton fields or wit 
the margin of woody vegetation adjacen 
the river channel. Several of the net 
were made in a flooded slough in which 
Anax and other boats were moored, at 
in a temporarily inundated, shallow le 

borrow pit. The disparities in habitats fis 
at this station were too great to make th 

data comparable to those of other station 

However, it appears logical to assume 

were distributed temporarily over a tale 
expanse of water. The river was repor' 
unofficially to have been 3 miles wide at 
Tiptonville during the flood. 

3.—Cairo, Illinois (MR-C section, Ma 

18-24, 1944). At this station, the water 

5 days of netting. On the Illinois side o} 
the Mississippi River, levees have been buil 
to protect the city of Cairo. The levees 
the Missouri side are some distance b 
from the river. ' 

Sampling was done on the Illinois side of 
the Mississippi, 5 to 6 miles above the moutl 

of the Ohio River, just above Cairo, in shal 
low water adjacent to and within 50 to 

yards of the river channel, and in a ley 

borrow pit. The rapid fall in water leve 
necessitated moving the nets to deeper wate 
nearly every day. 

4.—Cape Girardeau, Missouri (MR. . 

section, May 26-31, 1944). Netting was: 
done along both banks of the river just south 
of Cape Girardeau in an area called Cape 
Bend. There were several sand islands here 

covered mainly with willows, and a numb 

of log jams. Several wing nets with leads' 
were set at the mouth and several 100 rc 
up the Little River Diversion Canal. This q 

Mags sre 
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lies at the upper end of a huge drain- 

system that covers the entire southeast 
ion of Missouri, including the so-called 

heel.” 
rand Tower, Illinois (\MR-C sec- 

on, June 2-9, 1944). The river stage was 
gh here, as at Cape Girardeau; however, 

s believed that fishing at this station was 

ot so greatly influenced by high water as at 
stations below Cape Girardeau. 

tfront and in the chute around the 

ast side of Grand Tower Island. The cur- 
rent in the chute around the island was 
=... At normal river stage the flow in 
the chute around Grand Tower Island is 
supposed to be much reduced:and at times 
it is cut off entirely. 

_ Because of the narrow constriction in the 

iver channel just above Grand Tower, the 
current in the main channel (and in the 

chute around the island during flood stage) 
is very swift. The Missouri bank of the 
river at this station is a precipitous rock 

bluff, and the low flood plain on the Illinois 
side is subject to flooding even at a moder- 
ately high stage of water. Vegetation along 
the Illinois shore and on the island consists 
principally of willow and cottonwood. Dur- 
ing the work at this station, early in June, 
typical warm summer weather began. 
_6—Chester, Illinois (MR-C section, 

June 11-15, 1944). The river was high dur- 

ing the sampling period at this station. Nets 
Were set in the vicinity of Horse Island at 

the mouth of Old River and several miles 

up Old River in the vicinity of Kaskaskia 

Island. At these locations the current was 
swift. Some netting was done in quiet back- 

Waters just above Chester and across the 
river from Menard, Illinois. The Missouri 

side and Kaskaskia Island are in levee dis- 

tricts. Minnow seining was done in the 
Vicinity of Claryville, Missouri. 
7.—Ste. Genevieve, Missouri (MR-C 

section, June 18-24, 1944). Netting was 
done on both sides of an island almost across 
the river from Ste. Genevieve. Minnow 
seining was done in shallow water along the 
shore line of two islands at Ste. Genevieve. 

(See section on “Pollution” regarding this 

station. ) 

8—Crystal City, Missouri (MR-C sec- 

tion, June 25-30, 1944). The river stage 
was higher at this station than at Ste. Gene- 
vieve. The river was backed up in Platin 

a 
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Creek enough to provide harbor for a fleet 
of large quarter boats operated by the 
United States Army Corps of Engineers. 

Fishing operations were carried on in 

Platin Creek—from 200 to 300 yards from 

its mouth to about a mile from its mouth— 

and in the river between Platin Creek and 

Hug Landing. The mouth of Platin Creek 
is just below the city limits of Crystal City, 

and Hug Landing is a mile distant, just 

above Crystal City. Nets were set along 

the Missouri shore of the river. Here the 

bank is low, but steep, and bordered by a 

narrow margin of willows and cottonwood 
trees. 

At the upper net sets in Platin Creek the 

water was clear, and aquatic vegetation was 

present. Because of the high river stage, 

there was virtually no flow in the creek here. 

The creek was about 100 feet wide at this 

upper point and it was nearly bank full. 

It was well shaded by overhanging trees. 

Minnow seine hauls were taken in Platin 

Creek. 

9.—Cliff Cave, Missouri (MR-C sec- 

tion, July 2-8, 1944). The river stage was 
high at this station. Netting was carried on 
between Cliff Cave and White House Creek 

on the Missouri side of the river and at the 

mouth of Columbia Creek on the Illinois 

side. This stretch covered about 4 miles 
by river channel. Most of the sets were 

made among small, partially submerged wil- 
lows. Minnow seining done around 

sand bars formed in the river along the 

Illinois side just below the Jefferson Bar- 

racks Highway Bridge and in shallow water 
along the Missouri side just below the sub- 
marine cable crossing. 

10.—Mouth of Missouri River, Mis- 

sourt (MR-C and D-MR sections, July 
10-15, 1944). The mixing of the waters of 

the Missouri and the Mississippi rivers pre- 

sents an impressive sight. As the water of 

the muddy Missouri billows into the Mis- 
sissippi it appears like rolling clouds of 

smoke against a clear sky. The water of the 

Mississippi is far from clear, but that of the 

Missouri is so much more turbid that the 

contrast is quite marked. 

Netting was divided into two units at 

this station. Equivalent numbers of wing 
nets and hoop nets were operated at two 

stations, one above and one below the mouth 

of the Missouri River. The nets operated 

below the Missouri River were set along the 

was 
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Missouri shore between the mouth of the 

Missouri and the Chain of Rocks Bridge. 
The nets operated in the upstream unit were 

set along the Missouri shore in the vicinity 

of Mobile Island. At the time netting oper- 

ations were begun here, the river was high, 

nearly bank full. While netting was being 
done at this station the water receded con- 

siderably. 

11.—Grafton, Illinois (D-MR section, 

March 22-30, July 17-25, and September 
22-27, 1944). Grafton was used as the key 
station during 1944. It was the lowermost 
station in the impounded section of the 

river. Obviously, certain physical character- 

istics of the river at Grafton vary consid- 

erably from those of the unimpounded river, 
which begins just below Lock and Dam No. 

26 at Alton, Illinois. 

At the lower ends of navigation pools in 

the impounded section, the river assumes 

some of the characteristics of a lake. It is 
somewhat comparable in appearance to the 

MR-C section in flood stage, although it 
lacks the swift current that usually accom- 

panies flood waters. In the upper few miles 

of these pools the river appears to have more 

nearly the characteristics of a large river— 
somewhat swollen or slightly out of bank 

but with moderate current velocity. The 
velocity of the current in the pool is depend- 

ent upon the operation of the dam that 

creates this pool as well as the dam at its 

upstream reach. The. operation of each dam, 

that is, the position of the gates, depends 

upon the volume of water to be passed down 

the river or the amount required for the 

maintenance of a 9-foot channel for naviga- 

tion. 

Fishing operations at the Grafton station 

during March were carried on primarily 
in the sloughs and lakes adjoining the last 

few miles of the Illinois River. Since the fish 
habitat in these lakes and sloughs differed 
widely in appearance from that in the Mis- 
sissippi River, it is assumed for two reasons 

that the catch of fish in this area was not 
typical of that in the Mississippi. First, the 

water of this area was relatively clear as 

compared with that of the Mississippi, and, 

second, the lakes and sloughs had no current, 
although they were connected directly with 

the Illinois River channel. 
Most of these lakes and sloughs were 

marked by a tangle of fallen and decaying 
trees, some by the remaining stumps of 

. July 27-August 2, 
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a once dense river-bottom forest. Some wer 
merely enlargements of water areas t 

were present before the Alton dam 
built. Others were bodies of water crea 

by the impoundment. 

In March, net sets were made on th 

Illinois side of the Mississippi River j 

northwest shore of Perry Island and in 

lower end of the small chute between P 

Island and the mainland. The water-level 
was at full-pool stage and the current 
was slow as compared with that of t 

unimpounded waters below Pool No. 
Although a definite routine of lifting all 
nets each day usually was followed, it 
came impossible on the Missouri side of the 
river when for 2 days extremely high wi 
prevented the lifting of nets there. | 

In the July sampling period at Grafto ] 
most of the fishing effort was concentrated © 
in the Mississippi River, although some 
netting was done in the backwater slou 
and lakes between the Illinois and the Mi: 
sissippi, in which netting had been done: 
in March. In July, sets were made on the’ 
Illinois side of the. Mississippi along steep-; 

sided earth banks between Squaw Island 
and Calhoun Point, and on the Misso 

side of the river along the northwest shore | 
of Perry Island and the gently sloping Mis-_ 

souri shore approximately a mile above. The 

water-level of the area was at full-pool 
stage. It appeared to be the policy of the 

Army Engineers to maintain Pool No. 26 
at or near full level. a 

The operations at this station in Septem- | 
ber were similar to those in July. The net" 
sets were made in approximately the same 

locations. a, 

12.— Winfield, Missouri (D-MR section, | 
1944). Fishing opera- 

tions at this station were carried on prima- 

rily below Lock and Dam No. 25, although | 
two or three nets were set for several days 
in the pool above the dam, fig. 2. The nets 

operated below the dam were set along the 

east side of Maple Island, on the Illinois 

side near the Winfield ferry landing, and» 
on the Missouri side in Cuivre Slough, at 
the upper end and channel side of Turkey 

Island, and at the mouth of Bobs Creek. 

Farm land on the Missouri side of the 

river in this section is low and is subject to 

4 
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ig. It is maintained in an arable con- 
yn through a series of drainage districts 
1 levees. 
3.—Hamburg, Illinois (D-MR section, 

gust 3-9, 1944). A number of years ago, 
amburg was an important shipping center 

r Calhoun County apples. It and a great 

mber of other small towns along the river 
important during the days of packet 

ers when river shipping was the main 

ity of many of these towns. Now there 
ually no shipping from any of these 
except those having grain elevators 

ted to fill barges. Outside of grain ship- 
commercial fishing is probably the only 

ustry associated with the river. 

Netting at the Hamburg station was in 
t the middle of Pool No. 25. Nets were 

in Westport Chute, around Kelly Island, 
homas Chute, and in the mouth of 

Bryants Creek. The main channel is divided 

t the head of Westport Island, and part 

f the flow is carried by the Westport Chute. 
hough the water is deflected away from 

stport Chute by wing dams, it is rather 
there. It carries enough current to 

ow the operation of hoop nets. Wing nets 

set along the west margin of the chute 
1 near the head of Westport Island. The 
row strip of land between Westport 
te and the Elsberry Drainage District 
ee was low and swampy and was dis- 

ed by several sloughs; the entire area 
vas covered by a dense growth of willow and 
ottonwood trees. Other net sets were made 

€ current was moderately swift. The sets 
round Kelly Island were located over a 
indy bottom. Several seine hauls were made 

a long, wide sand bar extending in an 

stream direction from the head of West- 
ort Island. 

An extensive area along the river a few 

Illinois bottom area, which lies at the 

wer end of Sny Island Levee and Drainage 

Strict, is dissected by sloughs, backwater 

lakes, and the Sny. This area was once 
considered excellent for waterfowl. 

14.—Louisiana, Missouri (D-MR sec- 
on, August 12-17, 1944). This station was 

located in the middle section of Pool No. 24, 
ig. 3. Nets were set on the Illinois side 
bf the river below the Alton Railroad bridge 
and in a cove just above the highway bridge; 
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on the Missouri side of Blackburn Island, 
in the mouth of Salt River, and at the 
lower end of Angle Island. The areas above 
the railroad and highway bridges were essen- 
tially identical. Both were shallow  back- 
waters in the lowland between the Illinois 
levee and the river channel. Before the con- 
struction of Lock and Dam No. 24, the areas 
were in dense growth of small woody vege- 
tation, but at the time of the survey only 
stumps remained. 

In Salt River the nets were set about 
one-fourth to one-half mile above its mouth. 
There was very little flow in the stream 
in this area. 

15.—Cincinnati Landing, Illinois (D- 
MR section, August 19-23, 1944). Netting 
Operations were carried out here in the 
upper section of Pool No. 24, within an 
approximate nading of 2 miles below Lock 

and Dam No. 22, fig. 4. Nets were set in 

a slough near Taylor Island. This slough, 

which carried a moderately swift current, 

produced the first adult blue sucker taken 

in 1944. Sets were made also in the narrow 
neck of water between Cottel Island and the 
mainland just below the Saverton Dam. The 
navigation channel shores of these islands 

consist of heavy sand deposits, which are 
typical of the channel shores below the 
locks and dams. Between Cottel and Taylor 
islands was a broad expanse of water which 

covered a continuous sandy bottom to a 
depth ranging from 2 to 3 feet. 

16.—Hannibal, Missouri (D-MR sec- 

tion, August 25-30, 1944). Netting opera- 

tions were carried on here in the vicinity of 

Glaucous Island, which is about 2 miles 

above Hannibal. This area is in the middle 

section of Pool No. 22, 13 miles below Lock 

and Dam No. 21. Nets were set in the 

slough between Glaucous Island and the 

Missouri shore and on the channel side 

of Glaucous Island. The slough was ap- 

proximately 150 yards in width and in some 
places reached a depth of 10 feet or more. 

At other points it was quite shallow. Along 

most of the Missouri shore of the slough, 

the bottom sloped off abruptly into deep 

water. Some of the sets on the channel side 

of the island were made in deep water and 

others in relatively shallow bays. The cur- 
rent here was moderately swift. 

17.—Quincy, Illinois (D-MR_ section, 

September 2-6, 1944). The Quincy station 

was located at the upper end of Pool No. 22 
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about 3 miles below Lock and Dam No. 21. 

Nets were set in a slough between two 

islands (Ward Island and Island No. 432) 

and the Illinois shore. This slough was 
typical of river backwaters, having mud 

banks and shallow water. The river-channel 

shore, or the west shore, of Ward Island 

was covered by deposits of sand and pro- 

tected by a number of wing dams. The cur- 

rent in the river channel opposite Ward 

Island was quite swift. 

Minnow seining was done along the river- 

channel side of Ward Island, Island No. 

432, and a small unnamed island just below 

432. 
The main pumping station for the South 

Quincy Drainage and Levee District is 

located just outside of the levee at the 

head of Island No. 432. During high river 
stages, this station pumps water from a net- 

work of lakes and drainage ditches on the 

outside of the levee. It was reported locally 

that these ditches and lakes furnish good 

bass and crappie fishing at certain times 

of the year. During the stay of the survey 

party here in 1944, this area was fished by 

a large number of sport fishermen from 
Quincy. 

18.—Canton, Missouri (D-MR section, 

September 8-13, 1944). This station was 

located in the upper end of Pool No. 21. 

Test-netting was done at the head of Canton 

Chute along the east shore of Island No. 
416, in Smoots Chute, and along the west 

shore of Island No. 416. Several nets were 

set along the Missouri shore below the 

Canton waterfront. The water in Canton 

Chute was quite clear as compared with 

that of the river channel, and the current 

in the chute was relatively slow. Canton 

Chute carries drainage from the Lima Lake 
Drainage District through Bear Creek di- 

version channel. While the survey party was 

at this station, the upper part of Canton 

Chute was being dredged, apparently for 

the purpose of facilitating drainage of water 

from the lowland on the Illinois side. 

The upper end of Canton Chute is bor- 

dered by low but steep mud banks, which 

apparently are characteristic throughout its 

length. The connecting channel between the 

upper end of Canton Chute and the main 

stem of the river has a sandy bottom, and 

the shores of the upper end of Island No. 

416 are covered with heavy deposits of sand. 

The channel into Canton Chute is flanked 

-the upper part of Pool No. 20: 
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on its upstream side by a large, broad san 

bar which obstructs the flow of water frc on 
the river channel into Canton Chute. Phe 
upper end of Island No. 416 is only a littl 
more than a mile below Lock and Dam 4 
20, and, as with similar formations in ¢ 

upper reaches of other pools, the islands anc) 

shore line are characterized by deep deposit 
of sand. In fact, some of the islands 

nothing more than large sand bars. ‘he 

wing dams opposite the west shore of si 
No. 416 are permanent rock structures. "t 

appears that, in the canalized section of the 

river, the temporary wing dams constructec 
of piling are being replaced with permanent 

rock structures. Since it seems to be charac 

teristic of the temporary wing dams in th 

lower river to collect great piles of drift 

wood that tend to create deep water h 
just downstream from these dams, it mig 

be that the temporary structures offer cove 
for fishes which the permanent ones do 

Large deposits of sand were found near the: 

permanent structures, but no drifewoll 
The water flows between the piles of the 

temporary dams, while it is completely de 

flected around the permanent ones. Cons a 

quently, driftwood is washed away from 
the permanent dams but is pinned against 

and above the temporary ones by the force 
of the current. 

19.—Warsaw, Illinois (D-MR section 
September 14-19, 1944). This was the up: 
permost point on the river studied in 1944 

Here netting operations were conducted it 

along 
Iowa border in the vicinity of the mouth 
of the Des Moines River and around Isla 

No. 404 above the city of Warsaw; alan ng 
the Missouri border below Alexandria and 

in the upper end of the slough betwee 

Fox Island and the mainland. % 

The current was quite sluggish near the’ 

mouth of the Des Moines River. The Mis- 
sissippi from just above the mouth of the’ 
Des Moines to the head of Fox Island is 
confined by steep mud banks, which are pr 

tected from erosion by riprapping at several’ 

places. The shore line of Island No. 40: 

and the islands below Keokuk Dam (Lo 
and Dam No. 19) are covered with dee 
deposits of sand. The slough between Foy 
Island and the Missouri mainland carrie 

a moderately swift current and is bordered: 

on both sides by mud banks. | 

The upper end of Pool No. 20 is subj 

eee = 
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to daily fluctuations of approximately 12 
inches resulting from the operation of the 
Keokuk Dam, which, with its hydroelectric 
plant, was constructed by the Union Power 

and Light Corporation. Power produced at 
Keokuk is used to supplement production 

at other plants, and this plant is operated 
only during the day. Consequently, at the 
end of a day’s operation, when the turbines 
are shut off, the flow of water through the 
dam is decreased, and the water level in 

the upper part of Pool No. 20 recedes. 
“Operations at the dam are resumed daily, 
-and by noon the water level in Pool No. 

20 has again reached the maximum of the 
previous day. While this daily fluctuation 

may not affect the fish population, it does, 

however, affect the method of fishing. Coker 
(1914, 1929, 1930) made detailed studies 

of the effects this dam has had on the 
local fishery at Lake Keokuk, Pool No. 19. 
An earlier discussion of the Warsaw sta- 

tion is included under the section titled 
“Pollution.” 
20.—Burlington, Iowa (D-MR section, 

April 10-22, 1946). This station was about 
40 miles upstream from the uppermost area 

worked in 1944. It was located in the middle 

section of Pool No. 19, 9 to 15 miles below 

Lock and Dam No. 18 and 2 to 8 miles 
below the city of Burlington. 
The river stage at the time test netting 

was begun was lower than in the previous 
week and it continued to fall during the 

sampling period here. However, the water 

level was still quite high, and much of the 

metting was done in backwater lakes and 
sloughs that are normally dry later in the 

season. Netting operations were confined 
largely to an area just above the mouth of 

Skunk River in the vicinity of Sullivan 
Slough and the lower end of Burlington 

Island. The bottom here was mud, and the 
water, which had little or no current, 
varied in depth from 3.5 to 6.0 feet. Some 

sets were made in the river channel. Tram- 

mel netting was carried on by drifting the 
net in the channel downstream. This type of 
fishing was conducted at stations having 
clean sand bottoms and water with current 

and with depths of 5 to 15 feet. 
21.—Oquawka, Illinois (D-MR section, 

April 24-May 5, 1946). The river between 
Oquawka and Keithsburg, a distance of 
12 miles, was dotted with many islands and 
sloughs. The west side of the river here was 
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backed by an extensive levee system form- 
ing several drainage districts. The sloughs 
and backwaters on the Illinois side created 
good habitat for fish, particularly the sport 
species. This area was quite similar to the 
Grafton station described earlier. Above 
Keithsburg and below Oquawka both sides 
of the river were backed by levees. Accord- 
ing to a local commercial fisherman the 

current in the river here had been greatly 
reduced since the installation of Lock and 

Dam No. 18. Nets were set several miles 

above Oquawka, in a chute formed by 

Benton Island, and also below Oquawka, 

in a chute formed by Island No. 369. 

Beginning on September 8, 1947, two 

poison censuses of fish inhabiting two of the 

backwaters of this station were made. The 

backwaters poisoned were sloughs of 1.07 
and 1.76 acres. 

22.—New Boston, Illinois (D-MR sec- 

tion, May 7-18, 1946). This station was 

located in the upper section of Pool No. 18, 

just above New Boston. The mouth of the 

Iowa River is directly across the Mississippi 

River from New Boston. On the Iowa side 

of the Mississippi, netting was done in the 

chutes above and below the mouth of the 

Iowa River. Here the current was strong, 

the water varied in depth from 5 to 10 feet, 
and the bottom was of mud. On the IIlinois 

side nets were set in the impounded back- 

waters in the Boston Bay area. A fairly 

swift current existed here from the dis- 

charge of the pumping station of the Bay 

Island Drainage and Levee District. 

23.—Musceatine, Iowa (D-MR section, 

May 19-30, 1946). This station, located 

several miles below Muscatine, extended 

from the mouth of Copperas Creek Diver- 

sion channel to Bogus Island. The upper 

area in the chute by Blanchard Island had 

been highly recommended by local fisher- 
men for fishing; however, netting here was 
unsatisfactory. Nets were set at various 

locations in the steamboat channel in the 

Blanchard Island locality. The channel sets 
were made in water of 15-foot depth over 

sand bottom. There are extensive drainage 

districts on both sides of the river here, 

largely confining the river to its channel; 

however, in the area of Bogus Island on 

the Iowa side there are some stretches of 

backwater. 
The mussel fishery of the Mississippi 

River is not within the scope of this paper; 



Ww w to 

however, it is of interest in relation to fish 

habitat to mention that no activity in the 

shell or mussel fishery was observed below 

the Muscatine area. At Muscatine, on days 

when favorable weather prevailed, there 

were usually 12 to 15 shell-fishing boats in 

view from the Muscatine waterfront. Some 

activity of shell fishermen was noted up- 

stream as far as Clintcn, Iowa. In this 

stretch of water there is some clean gravel 

bottom, which apparently furnishes a more 

suitable habitat for mussels of economic im- 

portance than does the lower section of the 

river visited during the fishery investigation. 

24—Fairport, Iowa (D-MR section, 

June 2-13, 1946). This station and the one 

at Bellevue were the only sampling sites in 

the lower reaches of the pools. As discussed 

earlier the lower part of a navigation pool 

differs from the upper by having slower cur- 

rent and a more extensive silt bottom. The 

netting at the Fairport station was done in 
the region of Hershey Slough and Wyoming 

Slough near the mouth of Sweetheart Creek. 

This site was 2 to 3 miles above Lock and 

Dam No. 16 and 3 miles below Fairport. 

The nets were set in water ranging from 3 

to 15 feet in depth. 
25.—Andalusia, Llinois (D-MR section, 

April 1-7, June 18-26, and September 15-24, 

1946). The Andalusia area, in the middle 

part of Pool No. 16, was used as the key 

station in 1946. This station was centrally 

located in relation to the other stations, and 

the habitats of the Andalusia area were 

more like those of the other 1946 stations 

than the Grafton habitats were like the 

habitats of the other 1944 stations. The 
general conditions at Andalusia were typical 

of those of the canalized section of the 

river. 

River stages at Andalusia were high dur- 

ing April and June as compared with those 

during September. Netting during the three 

periods done in the river channel, 

sloughs, and chutes near islands numbered 

317, 318, and 319. The bottom in the sloughs 

and chutes was mud and the channel bottom 

was sand and sand-mud. The bottom of the 

channel and the current were satisfactory 

for trammel-net-float fishing. The sloughs 
here were confined to the Illinois side and 

the channel followed the Iowa side. 

26.—Pleasant Valley, Iowa (D-MR 

section, June 28—July 9, 1946). This station, 
located in the upper part of Pool No. 15, was 

was 
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immediately below Pleasant Valley and 

to 2 miles below Lock and Dam No. | 

Netting was done in the channel and chu 
adjacent to Spencer Island and Campbell: 
Island. The current in the channel w; 

rather strong and the bottom was san 

In the chutes the bottom was of mud and: 

some sand, and the depth of water ther 

varied from 3.5 to 12.0 feet. ; 

Above Lock and Dam No. 14 is the! 

location of the former Le Claire Rapid 

The site of these once great rapids is 

merely a part of Pool No. 14. The elimin 

tion of the Le Claire and Keokuk rapid 

has greatly improved navigation on the river; 
however, its effect on spawning grounds fo 
such fish as the blue sucker is not meas- 
urable. 

27.—Cordova, Illinois (D-MR section, 

July 11-22, 1946). This station, in th 

middle reach of Pool No. 14, was locate 

one-half mile to 2 miles above Cordova an 

3 miles below the mouth of one of the note 
smallmouth bass streams in Iowa, the Wa 

sipinicon River. Here the Mississippi chan 

nel hugged the Illinois shore. On the low 
side were many bays and sloughs forme 
by the impoundment. These were dotted 

with dead trees killed by high wate 
2 to 6 feet deep there, with no curren 

the bottoms were of mud. Netting opera 

mouth of Pinneo Creek. 

28.—Fulton, Illinois 

station was carried on above Fulton 

Clinton, on opposite banks of the Mississi 

was swift; the bottom was principally sand | 

but with some rock. The backwater arez 
were numerous and they were rather sh 

pling was done in the backwaters, the char 

nel, and its adjoining sloughs and chu 

29.—Sabula, Iowa (D-MR section, Au 

gust 6-17, 1946). The Sabula station 

located in the middle reach of Pool No. 

The river here was too sluggish to floa 
a trammel net efficiently. The bottom in 
channel was mud and sand. Much of the 

netting at this station was done in the back 
waters, a levee borrow pit, and chutes. 

Stumps, both submerged and protrudin; 
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ere numerous in the backwaters. Netting 

as done also in Savanna Slough. A period 
netting was conducted near Savanna, 
we Sabula, in a levee borrow pit adja- 

nt to the river. Water in this pit was 
jout + feet in depth and the bottom was 

Width of the water area varied from 

) this borrow pit a census was made of the 
population, August 13-17, by blocking 

off the outlet to the river with a seine and 
oducing a fish poison. The area cov- 

ed in the poison census was 2.16 acres. 
Near this location, part of another levee 

borrow pit was treated with poison. This 

art was the blind end of the pit, 100 or 
ore feet in width, and 0.964 acre in area. 

ish had access to the river from this pit. 

 30.—Bellevue, Iowa (D-MR section, 
ugust 19-30, 1946). This station was lo- 

cated in the lower part of Pool No. 12. As 
other stations in the lower parts of 

avigation pools, the current here was slug- 
sh and the bottom predominantly silt or 
ud. Netting in the channel was done in 

the vicinity of islands numbered 242 and 

243, 3 to 4 miles above Bellevue and Lock 

and Dam No. 12. Some nets were set in 
the channel in water as deep as I5 feet. 

In the lower part of this pool, aquatic 
vegetation was quite abundant. Much of 

ie shore line of the islands was covered 

with heavy growths of arrowhead, Sagit- 
faria sp. Some of the backwater areas had 
= to 2-acre beds of American lotus, Ne- 

Or, 
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lumbo lutea (Willd.) Pers. The numerous 

shallow sloughs and small lakes in the area 
were covered with abundant growths of rice 

cutgrass, Leersia oryzoides (L.) Sw. Some 

netting was done in the backwaters near 

the mouth of Small Pox Creek. 

31.—Dubuque, Iowa (D-MR section, 

September 1-12, 1946). This was the up- 

permost station in that part of the Missis- 

sippi River studied in the Caruthersville- 

Dubuque survey. It was at the northern 

boundary of the state of Illinois. The river 
above this station up to Prescott, Wiscon- 

sin, was investigated by the states bordering 

the upper section of the upper Mississippi 
River, namely, Iowa, Minnesota, and Wis- 

consin. 

The Dubuque station was in the upper 

part of Pool No. 12, fig. 5, located 1 to 

4 miles below the city of Dubuque. Netting 

was done in the backwaters adjoining Lake 
Frentress, in chutes, and in channels in the 
area. The netting sites in backwaters and 

lakes were in shallow water ranging from 

3.5 to 5.0 feet in depth and having mud 
bottoms. The chutes sampled had sand and 

mud bottoms, and the channel had a sand 
bottom. The current in the channel was 

only moderately swift. Above the sampling 

area to Lock and Dam No. 11 the river is 
rather closely confined. The bluffs on both 
sides of the river in this region are quite 

high and steep. This section of Illinois and 
Iowa is referred to by geologists as un- 

glaciated or driftless area. 
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Appendix B, Table 1—Number, weight, and per cent of total weight by station of vari 
River survey in 1944 between Caruthi 

SPECIES 

ComMeERCIAL FIsHES 
Scaphirhynchus album*... 0.0.0... essen 
Shovelnose sturgeon...............-.---- 
Paddlefish:"\<s..cecs oes a genie Seach te 
American’ celine ee eee 
Bluevsucker.g si.5ta0sc sates eerie ets 
Bipmouthppudalosece eres oe. aac eee 
Blackbuffalos tee erc nate cence ee eee 
Smallmouth buffalo.............-....005- 
Garpsuckersiit sec sereielantieie treet ronnie 
Northern redhorse.........-----¢-0+-+00+ 

Yellow bullhead. 24 2c. hm enet cee 
Brown bullhead:./4)2. 4.5 sem ane eins ae 
Black bullheadiecesaterete eer ee 
Flathead ‘cattish-tcs-isaucc cee eee 
Freshwater drums.<.aues1.0 hoesc ernest 

SULLOLG LE uot honoree eae 

Sport FisHes 
Grass‘pickerel Sea a eae hee ee 
Yellow pikeperch=s...05 0.20.7 cee eee 
Saugens esa heii dente Pee outs a are 
Spotted(blackybassa...2) he aces 
Largemouth black bass................... 
Greenisunfishe, .#240 06. Lee ees 
Bluegill pete serra te teehee ee ee 

Wihite.crappie.ces.ce eee ere eee 
Black:crappies.(ia25 cael Hoe eee 
Wihiteibass tii. cae: ccd veel eek cnet mates 

Prepatory FisHes 
Longnoseicarss st ec ater eerieere ee eee 
Shortnoseigars<0 ses o ae re ee 
Alligatoriparts an. stoma seer eae means 
Bowhine tyes dcte hoon eae ee 

ForaGe FisHes 
Mooneye and goldeye...................- 
Skipjacks 5 feo ag sch ea ee 
Gizzardishadi: 335.8 tcc eee eae 

CaRuTHERSVILLE, Mo. 
Apri 6-12, 1944 

Number 

w 

SODMAISCAHONOSCSSOS 

ns = oo 

is wR — 29 CO 

eon 

EPRANIWOOPDOOLNE OS 

my # a 

93 
0 

100 
458 

Weight, Pounds 

coo aD no co 

eR] la-Slonl=! lil! 

S 

112. 

l faeeat al Per Cent 
=) of Weight 

w& ORD 

Iturinois NaturAL History Survey BULLETIN 

Number 

* None taken in test nets but one procured from angler at time of survey. 
7 Carpiodes spp. 

TIPTONVILLE, Tenn 
Aprit 15—May 10, 19: 

Vol. 25, A 

N = 

Rooval pene ll | AwBNoOCO ONONW | VSHASS Sort 

fon} oS No} ie) 
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s of fish (except those in minnow seine collections) taken during the Mississippi 
souri, and Warsaw, Illinois. 

Parro, Iii. Cape Girarveau, Mo. | Granp Tower, ILL. Cuester, ILt. 
[ay 18-24, 1944 May 26-31, 1944 June 2-9, 1944 June 11-15, 1944 

#4 fe ac 2s Sy 
ia 5.0 o v2 ed 5 Sa "op LF Be Se 

eee =e eee = ee | ce | =e | Se | oz v Ss vo - o ue TW FS 

epee a (ea |as | = | ee | ds | 2 | ee | &s 

= = On = On — = = = 
= o — | — of — | — Oh. Wiss 
2.34 i. —— = 1 LO}, 2OL 12 2 2.98) 0051 
0.71 a hee aed + rapa tateg Pe 
= = |= oo — | = (ee ee 
4.47 215 10:57 1.40 5} 18.57 2.00 1 SAT 40854 
0.25 7| 60.76 8.07 7| 34.39 3.70 qq — _ 
5.01 (| = 14) 31.55 3.39 2; 0.48] 0.08 

6.97 “ 13.22 1.76 77| 123.18} 13.23 7 4.07) 0.69 
— — — = — 0 —= — 

U7239 82} 247.08) 32.81 162} 299.65] 32.20 140) 271.74 46.43 
33 4 6.92} 0.92 6 6.51 0.70 2 2.32) 0.40 
1.47 20), “19°31 2.56 26} 11.11 1.19 10) 19.66 3.36 
0.13 1 =e Ole ew OW cet aes 
= oe = o— = Oo} — _ 
9.10 2 1.80) 0.24 32} 18.40 1.98 2 1226) .0.22 
are 88| 327.67| 43.50 26| 65.46 7.03 88| 186.06; 31.79 
6.12 17 | Pe | 233 30| 23.68 2.54 10 P32 1e25 

63.02 229| 704.88) 93.59 386, 633.00| 68.08 264| 499.06) 85.27 

= = 0} — _ (aj) = 
(3) = 0} — — i — 
Qo} = _— 5 3.14 0.34 2 1.60 0.27 
Oo} — —- Oe — = Oo — _— 
i =e 2 1525 0.13 2) (0.95. 0.16 
Oo} — _ oq} — _ oj — _ 
(p= = 10 Dees, WOU24 3 0.65} 0.11 
Oo — _— 1 0522 0.02 oq = _— 
Oo} — = 0} = = Oo — _— 
Oo} — — 9 270) 0.29: 4 1.09} 0.19 
Oo} — = 6 WSO Ouky: 7 2:29) “0:39 
Oo} — _ = => 1 0.40) 0.07 
oOo} — _ OV — — oq — = 
Oo — — S9}) Lite 1.19 19 6.98 1.19 

3) 10.56 1.40 8} 12.08 1.30 3 2255 1.29 
60} 35.02 4.65 268) 147.39) 15.84 62| 59.76) 10.21 
1 1.66} 0.22 2} 58.86) 6.32 1 2.38 0.41 
1 1.05 0.14 23} 53.49 Barb) 2 Tad 1.22 

65| 48.29 6.41 301) 271.82) 29.21 68! 76.86) 13.13 

Oo} — = 4 1.26) 0.14 2} SOS76l* 2Osl3 
Oo — _— Qo} — —_ oq — _ 
oO — — 17| 12.88 1.38 4 1.64; 0.28 

— == oOo} — _— Oo} — — 0} — _ 
Pees) > 5.53, 0) — — 21\ 14.14 1.52 6 2.40| 0.41 

763.03, 100.00 294) 733.17, 100.00 741\| 930.67,| 100.00 357| 585.30) 100.00 
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Appendix B, Table 

Ste. GENEvievE, Mo. 
June 18-24, 1944 

SpECIES 

u ms ec 

£ | 2g | 8? Mp EGE ee 
5 25C) Oe, 
Z, Sa aS 

CommerciAL FIsHES 
Scaphirhynchus album*.... 2.0611 e cece ees Oo) — — 

Shovelnose sturgeon. ...........-+sss+--- Oo} — — 
Paddlefish’. 2 2). eee skies teresa Oo} — — 
American: ecelis ot iccs ss woe ne oe Oo} — — 
Bluessueker! Sane aie oe oe ee eee ae Oo — 
Biemotith buttal Osere sis sete eee ines Oo} — — 
Black: buflalovisot ences akin eee 1 5.94 0.56 
Smallmouthibuttalate. ce emnc as enietetetertters 14, 29.98 2.81 
Garpsucker ence c wee tiers rte ee 89} 148.91) 13.97 
Cot TEGHOLSE Scie fo od Savage ser eae oO} 2 — == 

Ea A ine ee Tne sah ye 5 203 320| 616.7 57.87 
Chainel Cathishise cacoh eck Sere 27| 49.96 4.69 
Blucicathish e...-ece Meet apna ces 8 3.72) 0.35 
Yellow bullheadiav.t 025: ch ence eee Oo} — = 
Brown) bullhead)a)) 5c. uss sti sean oo — — 
Blackibullhieadssaeisa- cc cece ea cle ie ene Oo; — — 
Flatheadreathishsa..05-0. etecsaryemei ree 28) 106.11 9.96 
Breshwaterrum.jcs 5 osu via eee eee 45| 39.00 3.66 

Subtotal: a Shes eke ere alee 532|1,000.32| 93.87 

Sporr FIsHes 
Grass|pickerel\.s (4) 0c: cals se miele ae tee Ol = — 
Wellow:pikeperch*;< i. (wsa:ereseeey eee Oo — os 
SEIT eal Cala oitayree Micicech eR ied Miomtdeisy Pchy et 2) 1.66 0.16 
Spotted blacks bassies11> iene acer Oe i — 
leareemouthiblackibass-.cenieeme ene Oo — — 
Greenjsunfish’: e255 os ce a ote Sect ee ae Oo} — — 
Bluegill: Pesce. ine ogo ete erie ees GQ) = —_— 
Warmotthivics.-te tsi so eee Oo} — — 
AB lteisc pic sates Sees tk Sere SOR Ree Oo} — 7 
Wihite\crappler setae <-n eet eee eee Oo} — — 
Blackverappies igen 2 eee on eee eee Oi = 
White bass Wccc es case com leer a epee Oo; — = 
Wellow:bassicscein ic snackescs oot aoe oe Oo} — — 

SUDLOLGI NN Nee ptos sarse eden s Stas 2 1.66 0.16 

Prepatory FisHes 
Mongnose pati. nels Seer ee eee |e LQRGS ee ale 
Shorthosei parks sdasce= Olean Nene eee 49} 42.03 3.94 
Alligatonivars. 0595. coccinea ee ee Oo — —_— 
Bowlin setae ign east nea ee eee oj — — 

SULLDIAL De. cody one SA RT Oe ane 56) 61.68 5.78 

ForaGeE FIsHes 
Mooneyeiand goldeye.. .'..2 oa. mae 2 ten) 0.11 
Skipjack< is eaters teehee ree oOo = 
Gizzard shad), sin {ae cor eee 2 0.84 0.08 
Golden'shiners;... kine cue tc Poe Oo} -- 

SUbtOiaL On abies ER ee 4 2.06 0.19 
Lolli. Dasa we 594)1,065.72, 100.00 

* None taken in test nets but one procured from angler at time of survey. 
+ Carpiodes spp. 
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Crystat Crry, Mo. 
June 25-30, 1944 

ns x a 

4 | £3 bie 
E ce So 
3 V6 Siow 
Zz =a aS 

ola = 
qs oF 
6] pee pe 
S 7.95 1 
0 ns = 

0 as ae oem ie 

21 14.52 1 
41] 43.44) 5 
a 4.20 0 

210) 494.07) 62 
6) °11562| aed 

14, 13.48) 1 
CO} far ne 
Ol = c= 
3 1.53 0 

38} 106.81 13 
34 26.79 3 

377| 724.41| 91 

0 ay =a 
— =. 
Oh Ss 33 
0 “ae = 

1 0.77 0.10 
1 0.32 0.04 
4 0.73 0.09 
(0) — = 

10) = = 

10|. 2.57] Sates 
28 9.13 1.1 

3). 1.59) eae 
— a 

47)\ 15 1 ee 

6 20.79 ue 
20; 17.07] ata 
Oo == oe 
0 = * — 

26| 37.86 4 

20/ 8.93) aia 

9 3.00 0.38 
0 — —= 

29| 17.93) esa 
479| 789.31| 100.00 
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tinued. 

Betow Movurts or Asove Mour# oF 
Steers Missourt River Missourt RIVER comb tat teas 

> Jury 10-15, 1944 Jury 10-15, 1944 aes 

eo) eo | B | Be | # a fm] 5 : ae u-=— Uo +4 = vu “yy ob 

e:|o2| = | 32 |c2| = | S2/c2| = | SE | oz 5 b 5 5 ot Ss a & Gy Pt 

Ba jes | 2 |Fe lds | 2 | Fe las | 2 | Ee | as 
, 

(0) = qe = 1 OS T2207 08 Oo} — —_— 
Oo — = q.— = oqo — _— oOo — — 
Oo — = qj — — Oo} — _ 1 0.85 0.11 
3} 6.50) 0.81 i = _— 3 7.40) 0.87 oj — — 
Oo} — — Oo} — i Oo} — = Oo — — 
3) 10.42 fe29, Oo} — _ 7| 19.58 2.30 13) DOs" 2u57 
20s 7). 2251 oO — — Oo — — Olh.SUS55]) © 4.23 

25) 79.38) 9.82 oq — _ 6} 2.19) 0.26 21) 13.29) 1.78 
a §2.57| 6.50 Gt 2053210 3270 17) 16.35 1.92) 20! 12.44 1.67 

= — (}) — q.6U— — qj — — 
. 183) 470.87} 58.25 54| 133.79 48.00 309) 372.35| 43.83 $1} 88.08) 11.81 

4, 5.44) 0.67 1 2.40) 0.86 23) 28.75 SIS) 22) 4.09) 0.55 
19] 12.85 1.59 6) 0-52)" 0219 14} Se23i— O62 8 5.96) 0.80 
Oo — — QqQ — _ oj — — 1 0.50) 0.07 
Oo — —— Oo — _ oOo} — — 2} 0.69} 0.09 
oj — _ (0) _ oj — —_ 25; 14.49 1.94 

25| 88.91) 11.00 27| 101.75) 36.50 44, 81.92) 9.64 (0) es — 
41} 30.82) 3.81 25}, 14.23 Sk 227} 81.33) 9.58 Tahoe 58 235) 

343) 778.03; 96.25 119| 263.01; 94.36 651| 615.22} 72.42 246) 208 .62| 27.97 

Oo — = oj — _ ojo — 2 1.05 0.14 
oOo — _— oO — _— oo — —_— oo — _— 
oj — _— (es —_ 1 1.04) 0.12 Oo — a 
Oo — _ oj — _ Oo} — _ Oo} — os 
oo — _ oqo — — 11} 16.66 1.96 30) 47.20) 6.33 
0 ee _ ojo — _ oq = _— oj — _ 
0} — => 41 0.64) 0.23 31 8.72 1.03 288] 65.79) (8.82 
Oo — — jo. —_ oj = —_— 36} 10.81 1.45 
Oo — — Oo — — oo = — Oo — — 
oOo — _ 3 1.01 0.36 4 1.14 0.13 74, 35.23 4.72 
oo — —_— 4 1.87 0.67 303} 116.27) 13.69 331) 146.17} 19.60 
oOo — _— Qo — _— 1 0.56 0.07 3 1.69 0.23 
qo — _ Oo) - — — oe = 1 0.38) 0.05 
ao — _ 11 3.52) 1.26 351) 144.39) 17.00 765| 308.32) 41.34 

4, 9.64 LOS, Oo — — a dese), LOE87 5} 12.23 1.64 
21} 20.72) 2.56 3 2.16) 0:99 100} 71.45 8.41 76} 90.09} 12.08 

oOo — —_— oo — —_ oo — oo — — 
oOo — _ ot eS s6r e539 2} 3.94 0.46 8} 28.18 3.78 

Pie 3030 3.75 5| 12.22) 4.38 109| 82.73\ 9.74 89) 130.50) 17.30 

oqo — — Oo} — — 6; 3.70) 0.44 7 1.86} 0.25 
Oo — _ 0 (ioe _— oF — _ Oo — _ 
[es oj — — 5). (3421-0740 134} 95.81} 12.85 
(0) ed — O-— — Cl _ 2) 0:67 0.09 
0) — Oo — = UN, 7. 18\) (Oc84 143| 98.34) 13.19 

368 808 39, 100 00) 135) 278.75, 100.00, 1,122, 849.46) 100.00, 1,243\ 745.78) 100.00 
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SPECIES 

ComMERrCIAL FISHES 
Scaphirhynchus album*®........+.0.- 05+ 
Shovelnose sturgeon. ..........+++-.-00- 
Paddlefish:.Sx that hace B elee loan e eases 
American: eels:...., Kaneohe aonsbona see eee 
Blué suckers3 8 -e. ee ee 
Biemiouth bultalowsne ee ee ee ene ee 
Black buffalas icc’ Ac kiko cee 
Smallmouth buffalo....................-. 
Garpsuckerstin vss. Atco) eo. c eet orane 
Northern redhorse.........-----0++--+-+- 
(Carp ete tasietrea ce mec ian eer ecto 
Ghannelicatfishiette. we waacek es ae 
Blueicathishy ees ose excuse eee 
Yellow bullheadte.¢ ent cee eee eee ee 
Brown: bullhead! a0... ce ie ctenkscrsiea eee 
Black'bullhead® ses esheets aera 
Blatheadicattishih ic... ss eenranne siete eee 
Ereshwaterdrimesssasee- tc eerie 

Subtotal Mee ae Ning aoe ieee 

Sport FisHEs 
Grassypickereli ervey chicactn eter 
Wellowapikeperch=..sesoer ate pte oes 
Satigersiee tice aero eea solar toute tate ese 
Spotted |blackibassa-. secu seen hae 
Largemouth black bass.................-. 
Green:sunifish!. 0) Se oes oe cr ce ema 

Whit icrappievssuc. 2.0 ecreeren 
Black crappie: sSc0-c a eee ee eee 
White bass’; Peo yin cae ee eee oka 
Mellow: Hasse casei one tadnitont seem ea 

Prepatory FisHEs 
Longnose'gars, piesa. ee ose ere ee 
Shortnoselgar: 7c ancaee <n ste ee ee 
Alligatonigan®as..A.cetcn As one eee 

Forace FisHes 
Mooneye and goldeye... 2.0... .-1sssce0e 
Skiplacksavancteacs ne smcia een te eee 
Gizzardishadyc-feckk sac on eee ee 

Grarton, ILL. 
Juxy 17-25, 1944 

Number 

0 
107 

1,034 
64.59 

632.77 

Per Cent of Weight 

= nn 

— 

WoW 

WAUINURORO SAHHaAg RIO w 

Fer st 
_ 

Nan 

Appendix B, Table 1— 

Grarton, ILL. 
Sepr. 22-27, 1944 

5 vn om 

+ he og 
B | g3 | 5B 
Zz So mS 

“0 — eS 
0 3S San 

0 = aes on 

5 11.51 3.4 
Oe ae 
0 a = 

1] 2.80) 0.83 
22 15.21 4.5 
14 10.43 3.0 

3 3.84 1.1 
18} 41.00) 12.1 
i] 4.02} «1.19 
2 1.33 0.39 

13) 7.71| 22a 
0 ah cay y 0 ea a 

6 12.56 3.72 
25 11.28 3.3 

120) 121.69} 36.05 

0 RE. = Bi 

0 = ao 

2 2.56 0.7 
0 = == 

28) = =.25.83 7. 65m 
0 — a f 

17/ 3.20) += 0,95 
3 1.00 0.3 
0 — —— 

58 16.00 4.7 
185 80.13 23.7: 
30) 16.93 5.0 
1 0.23 0.07 

324, 145.88| 43.23 

1 2.68 0.79 
4 4.30 1:24 
0 —a — 

8} 29.11 8.62 
13 36.09 10.68 

3 2.91 0.86 

94, 30.99 9.18 

o7| 33.90) 10.04 
554| 337.56| 100.00 

* None taken in test nets but one procured from angler at time of survey. 
+ Carpiodes spp. 
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Hampbvre, Ix. Loutstana, Mo. Cincinnati Lanpine, 
Ava. 3-9, 1944 Aua. 12-17, 1944 Itt. Aue. 19-23, 1944 

ee 2 Popa] ee es 5 an | Soh 5 ee |) Sten 3 spiey eciich 
5 2 od, 2 ao oon O-5 

Beye Pee Ce poe Pee Oe | eo hee | Og 
Past eh eso lon? |e. | ee ash eel es 

_ o} — _ o| — = of — — 
_ > = oO} — — Oo} — ~ 
0.57 1} 0.22) 0.04 oOo; — — Oo} — — 
= Ale oes Ae lnk Oo} — —_ Bi 4698) eds 
=T i = oo — — 1 2.80) 0.80 
2.03 Dh yon 2 ohne O99 Speen 6s64e 199 Sie 10225) 2 20a 
1.01 3} 10.74) 2.01 1} 2.26] 0.68 2) 3.34) 0.96 
ey 24) 28.26) 5.29 23) 15.81} 4.73 30} 21.42) 6.15 
0.93 36| 34.29] 6.42 22| 18.36) 5.49 8) 7.64 2.19 
= Dee LeSSin «(OL 35 Oo} — — Si 16702) Seles 
iB pv 55) 98.56) 18.45 33] 75.25) 22.50 45| 104.04) 29.88 
3.16 34) 33.89) 6.35 18} 20.81] 6.22 13 |e 9sS9 2670 
1.87 3} 2.48] 0.46 9} 1.64) 0.49 8} 3.62) 1.04 
0.02 2}. 2:06 <0539 Oo} — _ Oo} — — 
— Oe — 0) = 0} — — 
0.43 0} — — Oo. — — Oo} — — 
G75 15} 40.17) 7.52 19} 36.39} 10.88 33] 106.49} 30.58 
5.62 34| 28.37| 5.31 98| 61.67| 18.44 S2}-232. 72 Ona 

42.61 212) 291.55) 54.59 226| 238.83) 71.42 203| 312.74| 89.81 

Oo} — _ (3) — oO} — — Oo} .— _ 
Deas O17 Oo} — — oO} — _ Oo} — — 
2) 12.64)" 0.19 Oo} — _— Sir 2338) ea) OL Ten Os 59 ede e 
0 —*) — o— | — = _ 0} — _ 
0} 10.23} 1.18 Olea S993} le OS Oo} — — Oo. — — 
Oo} — — 0) = i — = oO}. — —_ 

28! 5.76) 0.66 42) 9.40) 1.76 Oo} — — o| — — 
oO} — _ Oo — —_— oO} — — oOo} — = 

0) — — 0 = = 0) = = (Miele == 
254) 62.21; 7.18 236} 61.79) 11.57 19 FAO) 2721 1} 0.45} 0.13 
Oe 202 521) 22.37. 77| 25.84 4.84 11] 3.80) 1.14 G)? = 2-01 BOSS 
23| 16.50) 1.90 26| 12.89) 2.41 oO} — —_ 3]. 6.91), 1.98 

1, 0.34 0.04 _ = 0; — — Oo} — —_ 
389) 118.63) 13.69 386| 115.45) 21.61 33) 14.58) 4.36 17| 15.96} 4.58 

18} 50.47} 5.83 4) 8.91 1.67 9| 28.65) 8.57 2) 3.34) 0.96 
136, 121.50) 14.02 71} 60.04) 11.24 7) Me 1 La 6| 8.42) 2.42 

Oo} — — Oo} — = Oe = On = 
41| 128.05| 14.78 7| 25.42) 4.76 Ol, S240 theoe Oo} — - 

195} 300.02| 34.63 82| 94.37) 17.67 33| 58.21) 17.41 8| 11.76} 3.38 

Saee2eks 0:25: 10817) 0503 1} 0.55} 0.16 oO} — — 
Oo} = — oO} = — Oo; — — oe — = 

142) 76.43) 8.82 67| 32.57| 6.10 44] 22.23] 6.65 i; 1/374 | eet eA Ps} 
Qo} — — oO — — Oo — _ a tS 

147| 78.60) 9.07 68| 32.74, 6.13 45) 22.78) 6.81 18\ 7.78) 2235, 
1,067| 866.44, 100.00 748) 534.11| 100.00 337| 334.40; 100.00 246 or 100 00 
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Appendix B, Table 1. 

Hannisat, Mo. Quincy, IL. 
Aua. 25-30, 1944 Sepr. 2-6, 1944 

SPECIES Fe) 
L ps ex ei im 

S | 233) 82.) 2 ieee 
E me | Os g mE 5 PRK Nie 5 23 Z Sa as Z Sa 

CommercIAL FisHEs 
Scaphirhynchus album*.... 2.02.20... 0005 Oe Be oo — _— 
Shovelnose sturgeon................----- Oo} — — 3 4.78 0.4 
Paddlefish:). 25) Sse vas, hao th eae Oo} — — 25) 104.70 8.6 
American: éelis,.25 2 ail: soto oe ee ee 6) 14.26 3.18 2 3.725) 0.27 
Blue sucker :.20305 7722s. Soh. Satanigeed See Oo} — — 0 _— 
Biemonth buffaloes. crete ae eee 2 6.85 1.53 6| 12.24 1.01 
Black; buffalose. ae cae Be eee 2 3.25 0.72 2 3.72 0.31 
Smallmouthibuffalos.3.ckea ene ee 6| 15.98 BUS, S12 GeeG: 2.18 
Garpisuckerstis ste eea tee 30|— 125 152) 5.70 120} 105.46 8.75 
cee redhorse: 2 eee a 1 127 0.28 tl 1.18 0.10 

US oe ie SH away eae ea es ane 75| 178.52) 39.84 137) 345.79} 28.70 
Chaise Catfish asa feo chee eer eee 18 9.73 22. ANG 126} 67.74 5.62 
Blue catfhishs<.5 emiedest te: once 1 0.31 0.07 7 1.53 0.13 
Yellow bullhead is... a ee Oo} — — 0| == 
Brownbullhead a: 2s tin canals eee oo — — 0 -— 
Blackibullbeads ss2s are ee a eee Oo} — — mA 1,97 0.16 
Blathead’ cathishean <n rei nee 21) 88.97) 19.86 24, 83.51 6.93 
Freshwateridrumy ss ck nee bee 45| 36.54 8.15 36| = 25.33 2.10 

Subfolal Ae eoris So lea nes oe eee 207| 381.20) 85.07 522| 787.46) 65.35 

Sport FIsHes 
GrassepickerelEcos.c.cnt ent eee oe OV == 0) _ 
Yellow pikeperch’. 2-23 -seee eee oo — — 1 4.00 0.33 
Satiperiis tones een wee Sees eee 4 4.69 1.05 4 5.59 0.46 
Spotted black# basse :..aucrs cee ae 0) — Oo) — — 
arremouth:blacksbassia.. ns eee oq 0 — _ oO — — 
Green:sunfish’ Sos Late e eens (0) _— Oo — —_— 
Bluegill ea ao eee ee eee Oo} — — 6 1.02 0.08— 
Warmouth( = sa stioosvaui cn eee Oo — — QF — — 
SALTS Ararat tech Nn PRE cS MIC PEN-CR ae, cpa oes oj — — (0 ee — | 
White crappies..accnc at an ee ee 41 7.88 1.76 61/27 2.26 
Blacks crappie: avtes.s Noe ee 11 3.56 0.79 26] 12.02 1.00. 
White bassony: ctv oeera: ae ee ee eee 2 0.80 0.18 11 6.72 0.56 
Mellow bass... 3% say sols ost ess ee ea Qo — — Oo; — — 

Subtotals. ese oe a oy em ear ae 58| 16.93 3.78 109} 56.54 4.69 

Prepatory: FisHes 
Eongnose gar.sseniscin te eee ee 4 8.73 1.95 38] 65.81 5.46 | 
Shorthosetwat 5528s i-e seep eeeie 25| 28.14 6.28 209} 249.16} 20.68 
Allivator-garsx. chain aa eet eee Oo} — — Oo} — _— 
OWEN ets teen dis, eran cg Oo} — — 1 Dil 0.22 

Subiotal enki Se ie 29| 36.87 8.23 248| 317.08) 26.36 

Forace FIsHes 
Mooneye and goldeye.................... 9 4.48 1.00 6 S227 0.27 
Skipfackt ss 5. Uo fidence eee eee Oo — — = _ 
Gizzard ‘shades. 9 oe ee ae 28 8.61 1.92 97| 40.06 3.33m 
Golden'shiner< 2 So ec Oo — _ oo — — 

SUDO 5,5. dos he Oe ae 37| 13.09 2.92 103| 43.33 3.60 
Totals hhh toe ee nn ee a 331| 448.09| 100.00 982|1,205.01| 100.00 

* None taken in test nets but one procured from angler at time of survey. 
i Carpiodes spp. 
¢ Undetermined species of redhorse (Moxostoma). 
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FIisHEs OF THE Mississipp1 RIVER 341 

Canton, Mo. Warsaw, ILL. 
Sepr. 8-13, 1944 Sept. 14-19, 1944 

Tora. TOTAL 
NuMBER OF WEIGHT Per Centr 

© ee ~ “- 25 Fisx IN or Tora 

ag td 2 zs ga Caucur Pounps Weicur 
ws = E ms = 
26 | 3 3 Peri laa 
Sa aS va Sa, us 

= — 0 = _ 1 0.12 0.00 “eS = a _ 3 4.78 0.03 
29.92 Seva Oo; — _ 76 165.27 1.14 
3.62) 0.69 1 2.67 0.32 37 80.24 0.55 
3.70 0.71 0 — — 3 6.50 0.05 
3.03 0.56 3 6.04 0.72 109 234.85 1.62 

= a 1 5.37 0.64 58 225.67 1.56 
30.25 5.77 59) 124.05) 14.86 468 587.93 4.06 
78.97; 15.06 211) 219.46} 26.29 939 1,042.08 7.20 
1.84 0.35 he 4.69 0.56 20 24.89 0.17 

139.11) 26.54 114 254.47) 30.48 2,325 4,752.51 32.83 
8.73 1.67 16} 10.21 1,22 468 352.47 2.43 
0.19 0.04 1 3.68 0.44 311 178.32 128 
0.44 0.08 Oo — —_ 28 17.32 0.12 

=e — 0 — —_ 6 4.68 0.03 
1.45 0.28 1 0.46 0.06 310 215.86 1.49 

38.57 7.36 11} 60.61 7.26 617 1,709.25 11.81 
24.12 4.60 36) 32.80 3.93 1,116 640.5 4.43 

363.94) 69.42 457| 724.51| 86.78 6,895 10,243.28 70.75 

— = Oo} — — 2 1.05 0.01 
— — Oo} — _ 2 5.43 0.04 
— _— 22|> 21-35 2.56 67 62.55 0.43 
— _— 0 _ = 2 1.21 0.01 
232 0.25 1 1.08 0.13 133 149.25 1.03 

— — oj — — 18 2.30 0.02 
2.21 0.42 oj — — 595 134.45 0.93 

— a oOo) — — 67 19.71 0.14 
_ — 0 — — 1 0.10 0.00 
25.91 4.94 4 1.90 0.23 998 297.55 2.06 
10.20 1.95 3 1.42 0.17 1,515 564.90 3.90 
15.85 3.02 6 3.93 0.47 217 109.73 0.76 
— — Oo — _ 6 1.88 0.01 
55.49| 10.58 36| 29.68 3.56 3,623 1,350.11 9.34 

14.27 D2 16) 18.70 2.24 194 403.33 2.79 
57.39} 10.95 41; 39.94 4.78 1,411 Pes rh Wi, 9.03 
— — (io — 85 249.29 Ras 
SS = OA = 110 324.66 2.24 
71.66; 13.67 57| 58.64 7.02 1,800 2,284.45 15.78 

1.93 0.37) 18 9.69 1.16 109 54.64 0.38 
1.09 0.21 3 2a 0.25 15 Outs 0.06 

30.12 Sauls 21; 10.28 ibe | 1,069 534.46 3.69 
= — 0 _ — 2 0.67 0.00 

33.14 6.33 42; 22.09 2.64 1,195 598.92 4.13 
524.23) 100.00 592| 834.92) 100.00 15 513 14,470.76 100.00 
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INDEX 

The following index covers Volume 25 of the Iniinors Narurat History Survey BuLLevin: 
Articles 1, 2, 3, 4, 5, and 6. d Indexing has been limited for the most part to the names of birds, fish, 
insects, mammals, and plants mentioned in the articles. In most cases, the singular form of the word 
has been used in the index, even though the plural form has been used in the text, as mouse for both 
mice and mouse. 

Abies balsamea, 39 
Acer 

negundo, 38; see also Boxelder 
saccharinum, 38; see also Maple, silver 

Acipenser 
fuloescens, 288, 290; see also Sturgeon, lake 
transmontanus, 290 

Acipenseridae, 288-90 
Aedes, aegypti, 356 
Agelaius phoeniceus phoeniceus, 62; see also Black- 

bird, red-wing 
Aix sponsa, 62; see also Duck, wood 
Alder, 87, 138 
Algae, 55, 58, 230 
Ameiuridae, 284, 303-11 
Ameiurus 

melas, 218, 307; see also Bullhead, black 
melas melas, 283 
natalis, 218, 310; see also Bullhead, yellow 
natalis natalis, 283 
nebulosus, 283, 310; see also Bullhead, brown 
nebulosus marmoratus, 283 

Amia calva, 282, 284; see also Bowfin 
Amiidae, 321-2 
Amphiodon alosoides, 282, 284, 322; see also Gold- 

eye 
Anatoecus ferrugineus, 162-3 
Anguilla bostoniensis, 282, 288; see also Eel, 

American 
Anguillidae, 291-2 
Animal; see names of individual kinds and classes 

big game, 136 
flesh-eating, 353 
fur, 59, 103 
game, 103, 374, 378 

Anser canadensis, 80, 138; see also Canada goose 
Apichishkish, 203 
Aplodinotus grunniens, 218, 283, 288; see also 

Drum, freshwater 
Ardea vat rag herodias, 62; see also Heron, great 

lue 
Arrowhead, 46, 218, 333; see a/so Duckpotato 
Arthropod, 354, 359, 361; see also names of indi- 

vidual kinds 
Ash, 39, 43, 49 

black, 39 
white, 38, 42, 44, 45, 46, 47, 48, 49, 50, 51, 52, 

57, 63, 64 
Aspergillus, 162 
fumigatus, 162 

Aureomycin, 377 

B 

B. c. leucopareia, 81; see also Branta 
B. tularense, 353; see also Bacterium tularense 
Bacillus tuberculosis, 1 

Place names have not been indexed. 

Bacterium tularense, 356; see also B. tularense 
Baldcypress, 39; see also Cypress 
Balsam fir, 39 
Barfish, 283 
Bass 

bigmouth, 283 
black, 283, 284, 312, 313, 315-9, 320 
calico, 229, 283; see also Crappie, black 
Kentucky, 252, 283 
largemouth [black], 218, 219, 222, 238, 252, 283, 

309, 317, 318, 334-47 
northern smallmouth black, 283 
northern spotted black, 283 
round, 283 
sea, 319-20 
silver, 283 
smallmouth [black], 238, 252, 283, 317, 332 
spotted black, 283, 309, 317, 334-47 
strawberry, 283 
striped, 283 
warmouth, 283; see a/so Warmouth 
white, 283, 284, 287, 309, 315, 319, 320, 325, 

334-47 
yellow, 218, 219, 283, 309, 319, 320, 325, 334-47 

Bdellonyssus bacoti, 356 
Bean, 103; see a/so Soybean 
Beaver, 81, 138, 139, 198, 354 
Bee, sweat, 361 
Beetle, 274 
Belly, flat, 283 
Benzene hexachloride; see Hexachlorocyclohexane 
Betula nigra, 38; see also Birch, river 
Billberry, 105 
Billfish, 282 
Birch, river, 38, 39, 42, 44, 45, 46, 47, 48, 49, 51, 

52, 63 
Bird, 36, 61, 62, 74, 79, 128, 129, 149, 151, 353, 

354, 356, 359, 361; see also names of in- 
dividual kinds and classes 

gallinaceous, 353 
game, 372 
passerine, 185 
raptorial, 353 
upland game, 359 

Bittern, American, 61 
Bivalve, 274 
Blackbird, red-wing, 61, 62, 65 
Blackgum, 39 
Blackhorse, 282 
Blind, duck, 48 
Blueberry, 105 
Bluefish, 282 
Bluegill, 218, 222, 228, 230, 233, 238, 243, 283, 

309, 312, 318, 319, 325, 334-47 
Boater, coal, 283 
Bob-white, 353; see a/so Quail 
Bonasa umbellus togata, 353 
Bowfin, 282, 284, 321-2, 324, 334-47 
Boxelder, 38, 39, 41, 42 

[ 383 ] 



384 

Brant, 189 
Branta, 81, 203-4; see also B. c. leucopareta and 

Goose 
canadensis, 80 
canadensis canadensis, 

203-4 , 
canadensis hutchinsi, 203; see also Goose, Rich- 

ardson’s 
canadensis interior, 75, 77, 79, 82, 83, 85, 196, 

203-4 
canadensis moffitti, 203-4 
canadensis parvipes, 203 
hutchinsii, 101, 136, 203-4 
leucopareia leucopareia, 81, 203-4 
leucopareia occidentalis, 203 
minima, 128, 203 

Bream, 283 
American, 283 

Buffalo, 219, 222, 295, 296, 324, 325; see also 
Buffalofish 

bigmouth, 282, 294, 297, 309, 325, 334-46 
black, 282, 294, 296, 297, 309, 324, 334-46 
blue, 282 
brown, 282 
bullhead, 282 
bullmouth, 282 
bullnose, 282 
channel, 282 
humpback, 282 
liner, 282 
mongrel, 282 
quillback, 282 
razorback, 282 
redmouth, 282 
roachback, 282 
round, 282 
roundhead, 282 
sheepshead, 282 
slough, 282 
smallmouth, 282, 294, 296, 297, 298, 309, 324, 

334-46 
stubnose, 282 
trumpet, 282 

Buffalofish, 218, 267, 285, 286, 287, 288, 293-8, 
311, 312; see also Buffalo 

Bug, bed, 356 
Bugler, 282 
Bullhead, 219, 283, 284, 285, 286, 287, 295, 303-11 

black, 218, 283, 307-10, 324, 334-46 
brown, 283, 309-11, 334-41 
northern black, 283 
northern yellow, 283 
speckled, 283 
yellow, 218, 283, 309-11, 334-46 

Buforides virescens, 62; see "alsa Heron, green 
Buttonbush, 35, 38, 39, 41, 42, 43, 44, 45, 46, 47, 

49, 52, 63, 64, 122 

75, 77, 80, 81, 82, 196, 

G 

Cane, sugar, 123 
Carex spp., 55; see also Sedge 
Caribou, 136, 138 
Carnivore, 353 
Carp, 218, 219, 222, 281, 283, 285, 288, 293, 294, 

295, 298- 303 
coldwater, 282 
European, 283 
German, 283 
river, 282 
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Carp—continued 
silver, 219, 282 

Carptodes; see also Carpsucker 4 
carpio, 282, 292; see also Carpsucker, river a 
carpio carpio, 283 “4 
cyprinus, 282 
spp., 218, 292, 309, 334-47 
velifer, 282 +3 

Carpsucker, 218, 282, 292, 294, 295, 298, tite 324 
325, 334-46 a 

northern, 383 
river, 282, 292, 324 

Carya illinoensis, 28; see also Pecan 
Casmerodius albus egretta, 62; see also Egret, 

American 
Cat, 353, 361 
Cat [fish]; see a/so Catfish 

channel, 283 
chucklehead, 283 
Fulton, 283 
Johnny, 283 
Mississippi, 283 
Morgan, 283 
mud-, 283 
shovelnose, 283 
spoonbill, 283, 290 
spotted, 283 
yellow, 283 
yellow-bellied, 283 

Catfish, 267, 283, 284, 285, 286, 287, 288, 29. 
303-11, 320, 323, 324, 325; see also 
{fish] 

blue, 283, 304, 305, 306, 307, 308, 309, 311, 
334-41 t 

channel, 218, 219, 283, 285, 303, 305, 306, 30 
308, 309, 324, 325, 334-46 

flathead, 218, 219, 283, 304, 305, 306, 30 
309, 324, 334-46 

southern channel, 283 
Catostomidae, 288, 292-8 
Catostomus commersonnit, 218, 282; see also Su 

white 
commersonnit, 283 

Cattail, 46, 47, 54, 59, 62, 64, 65, 218 
Celtis laevigata, 38; see also Hackberry 
Centrarchid, 228, 255 
Centrarcht ae. 315— 9 
Centrarchus macroplerus, 283, 318; see also Flier. 
Centurus carolinus, 62; see also Woodpecker, eC 

bellied 
Cephalanthus occidentalis, 38; see also Butto: 
Ceophloeus pileatus abieticola, 62; see also \ 

pecker, pileated , 
Ceratophyllum demersum, 54; see also Coontaiiie ; 
Cercis canadensis, 38; see also Redbud 
Chaenobryllus coronarius, 218, 283, 319; see 

Warmouth ‘ 
Chaoborus, 274 
Chara, 229, 230 
Chen h. hy perborea, \01 
Chicken, prairie, 361 a 
Chlordan, 2, 5, 6, 8, 19, 20, 23, 24, 26, 27, 28, 

30, 31 
Chloromycin, 377 
Chrysops discalis, 356, 359 
Cimex lectularis, 356 
Cladonia, 95 
Clam, 311 
Cockspur, 54; see also Millet, wild 
Coffeetree, Kentucky, 38, 39, 42 
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Colaptes auratus luteus, 62; see also Flicker 
linus virginianus, 353; see also Quail 

Condition 
coefficient of, 235, 236, 237, 239, 240, 241, 242, 

261; see also K 
ndex of, 302, 303 
tail, 54, 59, 64 
thra, 274 

Corn, 115, 116, 119, 120, 121, 127, 133, 159, 160, 
161 

field, 107, 122, 161, 326 
us florida, 38; see also Dogwood 

Cotton, 123 
field, 326 
Cottontail, 356, 361, 366, 370, 371, 372, 374; see 
4 also Rabbit 
Cottonwood, 36, 38, 39, 42, 44, 45, 46, 47, 49, 51, 
a 52, 53, 54, 55, 57, 59, 63, 64, 327, 329 
Cowpea, 133, 160 
Covote, 166, 353 
Crappie, 283, 284, 312, 315, 324, 325 

tblack, 211, 215, 216, 218, 219, 222, 223, 224, 
: 225, 226, 227, 229, 230, 234, 235, 238, 

a 252, 260, 261, 309, 315-7, 325, 334— 
4 

Coo 

) white, 211-65, 283, 309, 315-7, 324, 325, 334- 
q 47 

abnormalities, 234-5 
color and structure, 234-5 
excessive sliminess, 235 

age and growth, 244-61 
age determination, 244-7 
annual growth period, 249-52 
growth rates, 252-60 
size and age distribution, 247-9 

condition or plumpness, 235-44, 261 
possible reasons for K loss, 243-4 
seasonal changes in K values, 235-43 

disease (lymphocystis), 234, 261 
foods, 225 
hoop-net sampling, 221-5 

seasonal variations, 222 
species variations, 222-5 

migrations, 225 
reaction to current, 225-6 
reproduction, 226-34 

reeding coloration, 226-7 
changes in ovary size, 227-8 
nesting habits, 228-30 
sex ratios, 230-4 
sexual maturity, 226 
spawning season, 227 

sport fishing, 219-21 
Crataegus spp., 38; see also Hawthorn 
Crayfish, 62, 274 
Croaker, 283 

‘Crowberry, 105 
‘Crustacean, 225 
‘Cutegrass, rice, 47, 54, 55, 57, 59, 62, 64, 333 
Cycleptus elongatus, 282, 292; see also Sucker, blue 

me Cypress, 117, 118, 122, 157 
Cyprinidae, 284, 298-303, 322; see also Carp and 
4 Minnow 
Cyprinus carpio, 218, 283, 288; see also Carp 

D 

Deenate, 9, 10, 11, 12, 30, 31 

INDEX 385 

Dermacentor; see also Tick 
andersont, 354, 355, 359 
variabilis, 354, 355, 359 

Diamanus montanus, 356 
Epes een aa 1; see also 

Didelphis virginiana virginiana, 60; see also Opos- 
sum 

Diospyros virginiana, 38; see also Persimmon 
Diver, 191; see a/so Loon 
Dog, 353, 361 

bird, 133 
husky, 139 

Dogfish, 282 
Dogwood, 39, 42 

flowering, 38 
Dorosoma cepedianum, 218, 225, 255, 282, 284, 

322; see also Shad, gizzard 
Dragonfly, 274 
Drum, 295 

freshwater, 218, 219, 283, 285, 286, 287, 288, 
309, 311-2, 324, 325, 334-46 

Dryobates 
pubescens, 62; see also Woodpecker, downy 
villosus, 62; see also Woodpecker, hairy 

Duck, 62, 74, 81, 86, 126, 128, 135, 140, 143, 151, 
156, 158, 162, 189, 191, 324; see also 
names of individual kinds, Blind, duck, 
and Hunting, duck 

black, 126 
wood, 61, 62, 64 
Dare 47, 54, 55, 59, 64; see also Arrow- 

eal 
Duckweed, 41, 55, 62, 64 

E 

Eagle, 161 
bald, 161 

Echinochloa spp., 54; see also Millet, wild 
Echinostoma revolutum, 163 
Eel, 285, 287 

American, 282, 288, 291-2, 309, 325, 334-46 
freshwater, 282, 323 

Egret 
American, 61, 62 
snowy, 62 

Egretta thula thula, 62 
Eider, 191 
Elm, 35, 37, 39, 49, 59, 64, 122, 229 

American, 38, 39, 42, 44, 45, 46, 47, 49, 50, 51, 
52, 57, 63 

slippery, 38, 42 
Endamoeba histolytica, 1 
Epetrum nigrum, 105 
Esocidae, 314 
Esox 

lucius, 218, 283, 284, 314; see also Pike 
vermiculatus, 283, 314; see also Pickerel, grass 

Esthiopterum crassicorne, 163 

F 

Fever, deerfly, 352 
Fiddler, 283 
Fish, 33, 62, 211-65, 267-350; see also names of 

individual kinds and classes 
commercial, 267-350; see also Buffalo, Buffalo- 

fish, Bullhead, Carp, Carpsucker, Cat 
[fish], Catfish. Drum, Eel, Goldeye, 
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Fish—continued 
commercial—continued 

Mooneye, Paddlefish, Redhorse, Sucker, 
Sturgeon 

forage, 284, 312, 322-3, 334-47; see also Gold- 
eye, Minnow, Mooneye, Shad, Shiner, 
Skipjack 

fresh water, 269 
game, 287, 313, 325; see a/so sport, below 
marine, 319 
predator(y), 284, 299, 312, 320-2, 334-47; see 

also Bass, Bowfin, Catfish, Crappie, 
Gar, Pike, Pikeperch, Sauger 

sport, 267-347; see also Bass, Bluegill, Crappie, 
Flier, Perch, Pickerel, Pikeperch, Sauger, 
Walleye, Warmouth 

Fisher, 166 
Flea, 354, 356 

California ground squirrel, 356 
rabbit, 354 
rat, 356 

Flicker, 61, 62 
Flier, 283, 309, 318, 33441 
Flooding of timber, 33-65 
Fluke, 163 
Fly 

biting, 361 
deer, 356, 359, 361; see a/so Fever, deerfly 
house, 1-32 
stable, 356 

Flyway, 74, 76; see also Goose, Canada 
Atlantic, 74 
Central, 74 
Mississippi, 67-210 
Pacific, 74 

Forestiera acuminata, 38, 39; see also Waterprivet 
497, 29, 30 
Fox, 61, 64, 157, 161, 166 

gray, 60 
red, 60, 161, 166, 353 

Fraxinus 
americana, 38; see also Ash, white 
nigra, 39; see also Ash, black 

Frog, 62 
Furbearer, 359; see a/so Animal, fur 

G 

Gale, sweet, 138 
Game, 129, 163, 185, 374, 376; see also Animal, 

Bird, Waterfowl, and names of individual 
kinds 

small, 136, 138, 377 
Gar, 284, 320-1, 324 

alligator, 282, 309, 320, 321, 324, 325, 334-41 
billy, 282 
duckbill, 282 
longnose, 282, 309, 320, 321, 324, 334-47 
Mississippi alligator, 282 
northern longnose, 283 
shortnose, 218, 282, 309, 320, 321, 324, 334-47 
spotted, 320 

Garpike, 282 
Gaspergou, 283 
Gleditsia aquatica, 38; see also Waterlocust 
Goarhead, 282 
Goggle-eye, 283 
Goldeye, 282, 284, 309, 322, 334-46 
Gomphid, 274 
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Goose 
blue, 74, 104, 124, 136, 137, 140, 145, 146, 155, 

191, 198; see also Wavy 
cackling, 128, 203 
Canada, 67-210 

annual bag, 135-52 
Canada vs. United States kill, 149-52 
on breeding grounds, 135-42 
southern Canada and United States, 142-8 
total annual bag, 148-9 

classification of genus Branta, 203-4 
crippling losses, 155-8 
differential hunting losses, 152-5 
eastern populations, 74-9 

Hudson-James Bay populations, 74, 77-9 
Eastern Prairie, 75, 76, 79, 88, 148, 196 
Mississippi Valley, 75, 76, 79, 80, 84, 87, 

88, 105, 106, 107, 113, 114, 141, 
143, 144, 145, 148, 150, 180, 183, 
189, 192, 193, 195, 196, 197, 198, 
199 

South Atlantic, 75, 76, 77, 91, 105, 106, 
120, 196, 199 

Southeast, 75, 76, 77, 78, 87, 89, 91, 105, 
106, 110, 196, 199-202 

North Atlantic population, 75, 77, 196 
flyway concept, 74 
goose behavior and hunting losses, 125-9 

family grouping, 127-8 
sociability, 128-9 
wariness, innate and acquired, 126-7 

history of goose hunting in Illinois, 129-34 
Hudson-James Bay breeding range, 79-103 

limits of range, 79-92 
Mississippi Valley population, 82-7 
other populations, 87-92 

nest sites, 101-3 
West Coast muskeg types, 92-6 
West Coast production centers, 96-101 

migration, 103-12 
autumn migration routes, 103-9 
spring migration routes, 109-10 
time and rate of migrations, 110-2 

mortality factors, 158-63 
aspergillosis, 162 
bound crop, 159-61 
diseases, 161-2 
lead poisoning, 158-9 
parasites, 162-3 
predators, 161 
starvation, 159 
tracheitis, 161-2 

population survival, 172-88 
longevity, 186-8 
mortality, 172-86 

calculated from band recoveries, 179- 

calculated from trap returns, 172-9 
present situation, 195-6 
productivity, 163-72 

actual productivity, 166 
breeding potential, 163-6 

mating habits, 163 
number of young, 165-6 
reproductive maturity, 163-4 
sex ratios, 164-5 

data from Horseshoe Lake, 166-71 
flock sizes, 171-2 
theoretical vs. actual productivity, 171 
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Goose—continued 
Canada—continued 

Southeast population, 199-202 
breeding range, 199 
future status, 202 
migration routes, 199 
winter concentrations, 199-202 

winter concentrations, 112-25 
Arkansas, 122 
coastal marshes, 124-5 
Illinois, 116-20 
Indiana, 121 
Jack Miner Bird Sanctuary, 114-6 
lower Mississippi River, 122-4 
Michigan, 120-1 
Ohio, 121 
Wisconsin, 121 

cape, 105 
coast, 203 
Eastern Canada, 203; see also Branta canadensis 

canadensis 
Fort George, 203 
gray, 138, 203 
grey, 139, 203 
Great Basin Canada, 203; see also Branta can- 

adensis moffitti 
Hutchins’s, 203 
interior Canada, 204; see also Branta canadensis 

interior and Todd’s Canada, below 
large swamp, 203 
lesser Canada, 203; see also Branta leucopareia 

leucopareia 
lesser snow, 101 
Richardson’s 101, 136, 203-4 
snow, 74, 104, 124, 126, 136, 137, 140, 145, 146, 

189, 191, 198; see also Wavy 
Todd’s Canada, 203; see also Branta canadensis 

interior and interior Canada, above 
tundra, 203-4 
West Coast, 203 
Western Canada, 203 
white-fronted, 124, 155 

Goujon, 283 
Grass, 123, 194, 229 
Jamaica saw, 124 

Grassland, 121 
Greaser, 283 
Grindle, 282 
Grouse, 138, 166, 361, 371 

ruffed, 129, 353 
sharp-tailed, 353 
willow, 138 

Gull, ring-billed, 166 
Gum, see a/so Blackgum and Sweetgum 

tupelo, 117, 118; see a/so Tupelo, water 
Gymnocladus dioicus, 38; see also Coffeetree, Ken- 

tucky 

H 

Hackberry, 42, 44, 45, 46, 47, 49, 52, 63 
sugar, 38, 39, 51 

Hackleback, 282 
white, 290 

Haddock, 243 
Haemaphysalis leporis-palustris, 354 

» Hare, 351, 356, 366, 375 
snowshoe, 138, 166, 353, 366, 370, 371, 375 
varying, 370 
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Hawthorn, 38, 39, 42, 44, 45, 46, 47, 48, 49, 52, 63 
Hen 

moor, 191 
sage, 353 

Heptaklor, 29, 30 
Heron, 62, 64 

black-crowned night, 61 
great blue, 61, 62 
green, 61, 62 
yellow-crowned night, 61 

Herring, 323 
blue, 282 
river, 282 
toothed, 282 

Hexachlorocyclohexane, 2, 5, 6, 8, 19, 20, 21, 23, 
25, 26, 28, 29, 30, 31 

Hexagenia, 288 
Hiodon tergisus, 282, 284, 322; see also Mooneye 
Hog, 353 

ground, 353; see also Woodchuck 
Holly, 38, 39, 42, 44, 45, 46, 49, 52, 63 
Hoosier, 283 
Hornwort, 54; see a/so Coontail 
Horse, 131, 361 
Hunting, duck, 61 

Ictalurus 
Ffurcatus, 283, 304; see also Catfish, blue 
furcatus furcatus, 283 
lacustris, 218, 283, 303; see also Catfish, chan- 

nel 
lacustris punctatus, 283 

Ictiobus 
bubalus, 218, 282, 294; see also Buffalo, small- 

mouth 
niger, 218, 282, 294; see also Buffalo, black 

Tlex decidua, 38; see also Holly 
Insect, 356, 359; see also names of individual kinds 

and classes 
aquatic, 225, 274, 313 
blood-sucking, 361 
terrestrial, 225 

Insecticides, residual, 1-32; see also names of in- 
dividual kinds 

Invertebrates, 225, 274 

dJ 

Jack, 283 
Jackpine, 86 
Fussiaea sp., 218 

K 

K (coefficient of condition), 235, 236, 237, 238, 
239, 240, 241, 242, 243, 261; see also Con- 
dition 

Kaoosoupasawat nisku, 203 

L 

Lagomorph, 351, 352 
Lagomorpha, 351 
Larch, 87; see a/so Larix laricina and Tamarack 
Larix laricina, 39; see also Larch and Tamarack 
Leech, 274 
Leersia oryzoides, 54, 333; see also Cutgrass, rice 
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Legume, 122, 160; see also names of individual 
kinds 

Lemna, 55; see also Duckweed 
Lepibema chrysops, 283, 284, 319; see also Bass, 

white 
Lepisosteidae, 320-1 
Lepisosteus 

osseus, 282, 320; see also Gar, longnose 
osseus oxyurus, 283 
platostomus, 218, 282, 320; see also Gar, short- 

nose 
productus, 320 ; 
spatula, 282, 320; see also Gar, alligator 
spp., 284 

Lepomis 
cyanellus, 218, 233, 283, 318; see a/so Sunfish, 

green 
gibbosus, 218 
humilis, 283, 318 
macrochirus, 218, 222, 233, 283, 312, 318; see 

also Bluegill 
macrochirus macrochirus, 283 
megalotis peltastes, 233 
microlophus, 233 

Lepus; see also Rabbit, jack 
americanus, 370; see also Hare, snowshoe 
spp., 361 
townsendii campanius, 351 

Lespedeza, 122 
Lichen, 93, 95 
Lindane; see Hexachlorocyclohexane 
Lineside, 283 
Liquidambar styraciflua, 39 
Locust, honey, 39, 49 
Loon, 191 
Lotus, American, 333 
Louse, 354, 356 

chewing, 162 
rabbit, 354 

Lymphocystis, 211, 234, 261 
Lynx, 166 

M 

Magnolia, 39 
Magnolia spp., 39 
Maidencane, 124 
Mallard, 126, 156, 191 
Mallophaga, 162 
Mammal, 36, 57, 64, 128, 129, 353, 354, 356, 359, 

361; see also names of individual kinds 
Maple, 35, 37, 39, 47, 49, 50, 51, 52, 53, 57, 62, 64 

silver, 37, 38, 39, 42, 44, 45, 46, 47, 48, 49-50, 
51, 52, 55, 56, 59, 63, 64; see also soft, 
below 

soft, 37, 122; see also silver, above 
Mariscus ja(t)maicensis, 124 
Marlate, 29, 30 
Marmota monax monax, 61; see also Woodchuck 

and Hog, ground 
Marten, 166 
Mayfly, 288, 311 
Megastomatobus cyprinella, 218, 282, 294; see also 

Buffalo, bigmouth, and Buffalofish 
Melanerpes erythrocephalus, 62; see also Wood- 

pecker, red-headed 
Mephitis mephitis, 61; see also Skunk, striped 
Micropterus; see also Bass 

dolomieu, 283, 317; see also Bass, smallmouth 
[black] 
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Micropterus—continued 
dolomieu dolomieu, 283 
punctulatus, 283, 317; see also Bass, spotted 

black ’ 
punctulatus punctulatus, 283 j 
salmoides, 218, 222, 283, 317; see also Bass, 

largemouth [black] 3 
spp., 284 

Microtus ochrogaster, 372 
Millet, wild, 54, 64 
Mink, 60, 64, 166 
Minnow, 62, 219, 220, 274, 284, 313, 318, 322 
Minytrema melanops, 218, 282; see also Sucker, 

spotted “a 
Mississippi River fishes, 267-350 
Mite, 356 

tropical rat, 356 
Mollusk, 311 
Mooneye, 282, 284, 309, 322, 334-47 - 
Morone interrupta, 218, 283, 319; see also Bass, 

yellow 
Morus rubra, 38; see also Mulberry, red 
Mosquito, 356 
Moss, 85, 86, 87, 93, 96, 230; see also Sphagnum 

and Muskeg re 
Mouse, 353, 354, 356, 372 

prairie meadow, 372 
Moxostoma, 309, 340 

anisurum, 282, 293; see also Redhorse, silver 
aureolum, 282, 293; see also Redhorse, northern 
spp., 218; see also Redhorse 

Mudfish, 282 
Mulberry, red, 38, 39, 41, 42 
Mule, 131 
Mullet, 282 

silver, 282 
Musca domestica, 1, 30; see also Fly, house 
Musculium, 274 B 
Muskeg, 85, 86, 87, 88, 89, 92-6, 97, 99, 100, 102, 

103, 107, 138, 166, 196, 197; see also 
Moss a 

Muskego nisku, 203 
Muskrat, 57, 59, 60, 64, 138, 166, 353, 354, 361 
Mussel, 59, 274, 323, 331, 332 
Mustela vison, 60; see also Mink 

N 

Nelumbo lutea, 333 
Neuroptera, 274 
Newlight, 283 
Northern, 283 
Notemigonus crysoleucas, 218, 283, 322; see also 

Shiner, golden 
auratus, 283 

Nyssa 
aquatica, 39 
sylvatica, 39 

O 

Oak, 51, 52 
bur, 42, 44, 45, 49, 51, 52, 63 . 
pin, 35, 37, 38, 39, 42, 46, 47, 48, 49, 51, 52, 57, 

3, 64 
Oats, 122 “s 
Ondatra zibethicus zibethicus, 57; see also Muskrat 
118, 29, 30 : 
Opossum, 60, 64, 361 
Ornithobius goniopleurus, 163 
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Otter, 166 
Owl, great horned, 166 

P 

Paddlefish, 282, 285, 286, 287, 288, 290-1, 295, 
309, 323, 325, 334-41; see "also Pele- fish 
and Spatula- fish 

Panicum hemitomon, 124 
Parascaphirhynchus albus, 290 
Parathion, 29, 30 
Parsnip, water, 229 
Partridge, 361 

Hungarian, 185 
Pasteurella tularensis, 352, 354, 356, 359 
PD 544-C, 5, 11, 12, 13, 14, 15, 23, 26, 28, 30 
Pecan, 38, 39, 42, 44, 45, 46, 47, 49, 50, 51, 52, 57, 

63, 64 
Pediocetes phasianellus, 353 
Pele-fish, 290; see also Paddlefish 
Perca flavescens, 218, 314; see also Perch, yellow 
Perch, 283, 314 

black, 283 
grunting, 283 
white, 283, 311 
yellow, 218, 314, 325 

Percidae, 314-5 
Persimmon, 38, 39, 41, 42, 44, 45, 46, 47, 49, 51, 

52,6 
Pheasant, 188, 361 

ring-necked, 172, 353 
Picea spp., 39 
Pickerel, 283, 314 

grass, 283, 309, 314, 334-41 
little, 283 
mud, 283 

Pig, guinea, 353, 356 
Pike, 218, 284, 287, 309, 312, 314, 323, 324, 342-7 

grass, 283 
great northern, 283 
northern, 283, 314 
sand-, 283 

Pikeperch, 314, 315, 320 
yellow, 283, 284, 287, 309, 312, 315, 324, 325, 

334-47 
Pilodictis olivaris, 218, 283, 304; see also Catfish, 

flathead 
Pine, 127 
Plant, 36, 54, 55, 59, 229, 261; see also names of in- 

dividual kinds and classes 
aquatic, 62, 218, 230, 261 
herbaceous, 35 
marsh, 46, 47 
moist-soil, 47, 62 

Platanus occidentalis, 38; see also Sycamore 
Plum, American, 38, 39, 42 
Plunger, Des Moines, 282 
Polygonum spp., 54, 56; see also Smartweed 

lapathifolium, 56 
Polyodon spathula, 282, 288; see also Paddlefish 
Polyodontidae, 290-1 
Pomolobus chrysochloris, 282, 323; see also Skipjack 
Pomoxis 

annularis, 211, 218, 283, 315; see a/so Crappie, 
white 

nigro-maculatus, 211, 
Crappie, black 

spp., 284 
Pondweed, leafy, 54, 64 
Poplar, 86 

218, 283, 315; see also 

INDEX 389 

Populus deltoides, 38; see also Cottonwood 
Potamogeton foliosus, 54; see also Pondweed, leafy 
Predator, 135, 155, 161, 166; see also Fish, pre- 

dator(y) 
Primrose, water, 218 
Privet, 46, 49 
Procyon lotor, 59-60; see also Raccoon 
Prosthogonimus sp., 163 
Protonotaria citrea, 62 
Prunus americana, 38; see also Plum, American 
Ptarmigan, 138, 166 
Pumpkinseed, 218 
Pyrenone, 29, 30 

Q 

Quail, 133; see also Bob-white 
California, 185 

Quercus 
macrocarpa, 38; see also Oak, bur 
palustris, 38; see also Oak, pin 

Quillback, 282 

R 

Rabbit, 351-82 
cottontail, 61, 64, 351, 352, 353, 357, 361, 366, 

369, 370, 371, 372, 373, 374, 377, 378; 
see also Mearns cottontail and Oklahoma 
cottontail, de/ow 

domestic, 353, 375, 376 
jack, 351, 353, 361 
Mearns cottontail, 351, 352 
Oklahoma cottontail, 351 
swamp, 351 
white-tailed jack, 351 
wild, 356, 357 

Raccoon, 59, 64, 157 
Raspberries, dwarf, 105 
Redbud, 39, 42 

eastern, 38 
Redhorse, 218, 219, 292-3, 309, 340 

common, 282 
northern, 282, 293, 309, 334-47 
silver, 282, 293, 309, 342-7 

Redstart, American, 62 
Reefer, 282 
Rhothane D-3, 2, 5, 6, 8, 19, 20, 23, 25, 26, 30, 31 
Rice, 122, 124; see a/so Wildrice, southern 
Roach, 282 
Roachback, 294 
Rodent, 351, 352, 353, 354 
Rooter, 282 
Rotenone, 212, 257 
Rubus arcticus, 105 
Rush, bog, 229 
Rye, 115, 133 

S 

Sagittaria sp(p)., 46, 54, 218, 333; see also Duck- 
potato and Arrowhead 

Salix nigra, 38; see also Willow, black 
Salmon, jack, 283 
Sardine, 243 
Sauger, 283, 284, 309, 312, 315, 325, 334-47 

eastern, 283 
Scaphirhynchus 

album, 290, 309, 334-41 
platorynchus, 282, 288; see also Sturgeon, shovel- 

nose 
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Sciaenidae, 311-2 
Sciurus 

carolinensis, 61 
niger rufiventer, 61 

Sedge, 55, 59, 64, 93, 101, 102, 123, 194 
Septophaga ruticilla, 62 
Serranidae, 319-20 
Shad 

gizzard, 218, 225, 235, 244, 255, 282, 284, 309, 
322, 323, 324, 334-47 

golden, 282 
hickory, 282 
white, 282 

Sheep, 356 
Sheepshead, 219, 283; see a/so Drum 
Shellcracker, western, 233 
Shiner 

golden, 218, 283, 309, 322, 334-41 
western golden, 283 

Shovelnose, white, 290 
Shrub, 35, 37, 41, 43, 49, 63, 64, 374; see also 

names of individual kinds 
Skipjack, 309, 323, 325, 334-41 
Skunk, 353, 361 

striped, 61, 64 
Smallmouth, 283; see a/so Bass, smallmouth 
Smartweed, 47, 54, 56, 59, 62, 64, 229 
Snail, 274, 311 
Snake, bull, 353 
Sovacide 544-C, 5 
Soybean, 122, 132, 160, 161 
Spatula-fish, 290; see a/so Paddlefish 
Sphagnum, 92, 96, 102; see also Moss 
Spirillum cholerae, 1 
Spirodela, 55; see also Duckweed 
Spoony, 282 
Spruce, 39, 79, 86, 87, 99, 101 

black, 79, 86, 87, 92, 93, 95, 138 
white, 79 

Squirrel, 353, 359, 361 
fox, 61 
gray, 61 
ground, 352 
tree, 353 

Starling, 63, 65 
Stizostedion 

canadense, 283, 284, 315; see also Sauger 
canadense canadense, 283 
vitreum vitreum, 283, 284, 315: see also Pikeperch, 

yellow, and Walleye 
Stomoxys calcitrans, 356 
Streaker, 283 
Streptomycin, 377 
Sturgeon, 288-90, 295, 323 

lake, 285, 288, 290 
pallid, 290 
sand, 282 
shovelnose, 282, 285, 286, 287, 288, 289, 290 

309, 325, 334-47 
white, 290 

Sturnus vulgaris vulgaris, 63; see also Starling 
Sucker, 219, 292-3 % 

blue, 282, 292, 293, 309, 323, 82557529) 3 G25 
334-47 

common, 282 
fine-scaled, 282 
gourdseed, 282 
highfin, 282 
Missouri, 282 
spotted, 218, 282, 309, 342-7 
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Sucker—continued 
striped, 282 
white, 218, 282, 283, 309, 342-7 

Sunfish, 219, 230, 283, 314, 315-9 
green, 215-6, 218, 233, 283, 309, 318, 334-47 
longear, 233 
longfinned, 283 
orangespotted, 283, 318 
redear, 233 
round, 283 

Sweetgum, American, 39 
Switchtail, 282 
Sycamore, 37, 42 

American, 38 
Syloilagus 

acquaticus acquaticus, 351 
Horidanus, 61; see also Rabbit, cottontail 
floridanus alacer, 351 
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Horidanus mearnsi, 351; see also Rabbit, Mearns — 
cottontail 

T 

Tamarack, 39, 86, 92, 93 
Taxodium distichum, 39 
Tern, arctic, 191 
Tetrao Saliceti, 138 
Thuja occidentalis, 39 
Tick, 353, 354, 359, 361, 362, 366, 378 

American dog, 354, 355 
dog, 355 
rabbit, 354, 369, 370, 377 
Rocky Mountain wood, 354, 355 
wood, 354, 356, 359 

Timber, 85, 92 
bottomland, 119 
river-bottom, 33-65 

Timothy, 115 
Toxaphene, 2, 5, 6, 8, 19, 21, 23, 25, 26, 30, 31 
Tree, 33, 65, 77, 79, 80, 86, 138, 374: see also names 

of individual kinds 
Trinoton querquedulae, 162 
Trout 

cypress, 282 
green, 283 

Tularemia, 351-82 
history, 352-3 
in man, 356-66 

distribution in Illinois, 361-6 
distribution in United States, 356-61 

Central region, 358-60, 370, 372, 379 
Northern region, 358-60, 372, 379 
Southern region, 358-60, 379 
Western region, 358-61, 379 

in wildlife, 353 
rabbit hunter, effect on, 374-7 
rabbit populations, 370-4 
recommendations for avoiding, 377-9 - 
tick and insect vectors, 353-6 
weather, influence of, 366-70 

Tupelo, water, 39; see also Gum, tupelo 
Typha; see also Cattail 

latifolia, 46, 54 
sp., 218 

U 

Ulmus 
americana, 38; see also Elm, American 
fulva, 38; see also. Elm, slippery 

Urocyon cinereoargenteus cinereoargenteus, 60 

z 
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Vaccinium 
sp., 105 
uliginosum, 105 

Vegetation, 327; see also names of individual kinds 
and classes 

aquatic, 63, 64, 314, 327 
floating, 196 
woody, 326 

Velsicol AR-60, 12, 14, 17, 30 
V4, 29, 30 
Vulpes fuloa, 60, 353 

Ww 

Walleye, 283, 312, 315, 325; see also Pikeperch, 
yellow 

Warbler, prothonotary, 62 
Warmouth, 218, 283, 309, 318, 319, 334-47 
Waterfowl, 62, 67, 74, 136, 138, 140, 149, 150, 155, 

163, 166, 172, 182, 188, 189, 191, 192, 
193, 201, 329; see also names of individual 
kinds and classes 

Waterlocust, 37, 38, 39, 42, 44, 45, 46, 47, 49, 50, 
51, 52, 63, 64 

Waterprivet, 35, 37, 38, 41, 42, 43, 44, 45, 46, 47, 
49, 52, 63, 64 

Wavy, 136, 140; see a/so Goose, blue and snow 
Wheat, 116, 119, 120, 122, 127, 133, 159 
Wheatfield, 127 
White-cedar, northern, 39 

INDEX 391 

Wildfowl, 151; see a/so Waterfowl and names of 
indiotdual kinds 

Wildrice, southern, 124 
Willow, 36, 41, 43, 46, 47, 49, 51, 53, 55, 57, 59, 

64, 87, 92, 122, 123, 138, 139, 159, 194, 
326, 327, 329 

black, 37, 38, 42, 43, 44, 45, 49, 52, 63, 64 
Winnepego nisku, 203 
Wolf, 166 
Wolffia, 55; see also Duckweed 
Wolverine, 166 
Woodchuck, 61, 64; see a/so Hog, ground 
Woodpecker, 61, 64, 65 

downy, 61, 62 
hairy, 61, 62 
pileated, 61, 62 
red-bellied, 61, 62 
red-headed, 61, 62 

Worm, 288 
blood-, 274 
flat-, 274 
sludge, 274 
tape, 376 

Wren, house, 191 

x 

Xenopsylla cheopis, 356 

Z 

Zizaniopis miliacea, 124 
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FOREWORD 

T IS commonly assumed, by people who 

are not immediately associated with re- 
search, that endeavors in this field of ac- 
tivity can be completed in a short time and 

that findings of value will always accrue. 

This assumption is often, but not by any 

means always, valid. Further, short-term re- 

searches almost universally have their base 

in painstaking studies which have progressed 

over a long period, some time previous to the 

initiation of the short-term observations. 

Values which result from research studies 
are often so closely intertwined with time 

that these values do not become significant 
until observations have been continued over a 

long period. This is the case in the present 

important contribution, a study correlating 

game populations, weather, and human 

health, and utilizing observations covering 
about a quarter of a century. 

Dr. Thompson was zoologist for the IIli- 
nois Natural History Survey from 1923 to 
1944 and, since that time, has been Senior 

Naturalist for the Forest Preserve District 

of Cook County, Illinois. Because of his 

earlier training in animal pathology and 
statistics, he became interested in tularemia 

soon after the first cases were reported in 
Illinois. In 1934 Dr. Yeatter, a specialist 

in research and management of upland 
game in the Middle West, joined our staff 
and teamed up with Dr. Thompson to work 

on the relation of human tularemia to 

rabbit hunting in Illinois. Dr. Yeatter has 

been principally responsible for completing 

the project during the past 10 years and 

for preparing this manuscript for publica- 

tion. These men noticed the relationship 

between mild autumn temperatures and the 

severe outbreaks of human tularemia which 
occurred in Illinois following the opening of 

the rabbit-hunting seasons in 1938 and 1939. 

Later they learned that Dr. Robert G. Green 
of Minnesota had already foreseen this re- 

lationship from a consideration of the life 

history of the ticks which transmit the in- 

fection from rabbit to rabbit and from a 

study of the course of the disease in the 
cottontail. 

The following study should be of interest 

to a great many people. 

Hartow B. Mitts, Chief 

Illinois Natural History Survey 
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Hunters in an uncultivated gray soil prairie area in southern II]linois. This part of the state, 
which has a large cottontail population, has a relatively high human tularemia rate. 



Tularemia, Weather, 

and Rabbit Populations 

ULAREMIA, a disease of rabbits 
and hares (lagomorphs), rodents, 
and several other animals, is 

transmissible to man. In the period 1926— 
1949, Illinois had more than 3,000 re- 
ported cases of human tularemia, about 
twice as many as any of the other states. 
The great majority of these Illinois cases 
were traceable to contact with cottontail 
rabbits, fig. 1.— Because these rabbits are 
widely distributed on agricultural lands 
throughout Illinois, and because they are 
able to maintain themselves under heavy 
hunting pressure, they rank among the 
chief game animals of the state. At one 
time, cottontail rabbits probably made up 
about two-thirds of the total game bag 
of Illinois hunters, but, since the tularemia 

hazard has become generally recognized, 
rabbit hunting has lost some of its former 
popularity. ‘Thus, tularemia is of concern 
to many thousands of people in Illinois not 
only because of its relation to public health, 
but also because of its adverse effect on the 
sport of hunting. 

This paper deals with the relation of 
human tularemia in different parts of the 
state and in different years to weather, to 
the abundance of rabbits, and to some other 
aspects of its epidemiology. In analyzing 
the information on tularemia in Illinois, 

*Dr. Yeatter holds the title of Game Specialist with 
the Illinois Natural History Survey. Dr. Thompson, 
for several years with the Illinois Natural History Survey, 
is now Senior Naturalist of the Forest Preserve District 
of Cook County, with headquarters at River Forest, Illinois. 

+The Mearns cottontail rabbit, Syloilagus floridanus 
mearnsi (Allen), is the common rabbit in Illinois. South 
of the Ozarkian Uplift, in extreme southern Illinois, its 
range intergrades with that of the Oklahoma cottontail 
rabbit, S. f. alacer (Bangs), according to Hamilton 
(1943). Other Lagomorpha in Illinois are the swamp 
rabbit, Sylv ilagus acquaticus acquaticus (Bachman), dis- 
tributed in wooded bottomlands of a few southern counties, 
and the white-tailed jack rabbit, Lepus townsendit cam- 
panius Hollister, which occurs in small numbers in the 

northwestern part of the state. 

IRS AWD Ete Bie eve He Are dleshy, eam 
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the writers have made an effort to deter- 
mine the methods of management which 
would permit Illinois hunters to enjoy the 
sport of rabbit hunting without undue risk 
of infection. In a report by the writers 
(Thompson & Yeatter 1941) at the 
Seventh Midwest Wildlife Conference, 
Des Moines, Iowa, December, 1941, and 

in a Natural History Survey release 
(Anonymous 1941), the writers stated 
that the human tularemia rate in Illinois 
is related to weather at the time of the 
opening of the hunting season. ‘They 
added that in years in which the mean date 
of the first 10 freezing nights of autumn 
occurs before the opening of the rabbit- 
hunting season, the tularemia rate among 

humans in the state is much lower than in 
other years. Green (1935, 1939) had 
previously pointed out that in Minnesota 
rabbits are free of tularemia during the 
cold months of the year and had suggested 
delaying the hunting of rabbits until 
middle or late October as a way of reduc- 
ing the hazard of tularemia in human 
beings. 

The Illinois records on tularemia and 
weather for the decade following the 
publication of the writers’ first reports 
appear to support the conclusion that the 
tularemia rate and weather are closely 
related. Also, as was previously indicated 
(Thompson & Yeatter 1941), it is evident 
that the tularemia rate in Illinois may be 
influenced strongly at times by fluctuations 
of rabbit populations. The principal con- 
clusion resulting from the present study 
is that, because of certain characteristics of 
the life history of the principal arthropod 
vector, the incidence of human tularemia 
in Illinois can be lowered significantly by 
delaying the opening of the rabbit-hunting 

ESyis 



Fig. 1—A Mearns cottontail rabbit. 
its range from New York to Kansas. 

per cent of the human tularemia cases. 

season until about December 1. Such 
delay is urgent, particularly in the central 
and southern parts of the state. 
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This rabbit is an important game animal throughout 

In Illinois, it is the reported source of more than 90 

History of Tularemia 

Tularemia was discovered in 1910 by 
Dr. George W. McCoy of the United 
States Public Health Service in the ground 
squirrels of “Tulare County, California 
(McCoy 1911; Francis 1937). The 
disease was named in 1920 by Dr. Edward 
Francis (1921, 1937), also of the United 
States Public Health Service, after he had 
established the identity of the ground 
squirrel disease with an outbreak of 
“Deerfly fever” in man in Utah. ‘The 
essential facts about tularemia have been 
worked out entirely by American investi- 
gators. The causative organism is a bac- 
terium, Pasteurella tularensis (McCoy & 
Chapin) Bergey et al. (McCoy & Chapin 
1912; Breed, Murray, & Hitchens 1948). 
In spite of the short history of tularemia, it 
is believed that this disease is not new but 
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is an old one which was not identified until 
comparatively recent years. Since 1925 
it has been reported from all states except 
Vermont, as well as from Canada, Alaska, 
Mexico, and several countries in Europe, 
Asia, and Africa. 

Tularemia in Wildlife 

Burroughs et al. (1945) have listed 47 
kinds of mammals and birds, distributed 
chiefly in North America, Europe, and 
Asia, in which natural infection with 
tularemia has been shown by laboratory 
tests. Various groups of lagomorphs and 
rodents make up more than three-fourths 
of their list. Also included are certain 
gallinaceous birds, raptorial birds, and 
carnivores, as well as a few domestic 
animals. 
A few years ago, wildlife pathologists 

of the University of Minnesota and the 
United States Bureau of Biological Survey 
(now the Fish and Wildlife Service), 
co-operating with the Minnesota Depart- 
ment of Conservation, studied the relation 
of tularemia to the welfare of several wild- 
life species in Minnesota. As a result of 
these studies, Green (1939) reported that 
cottontail rabbits are highly susceptible to 
tularemia, and that infected cottontails in- 
variably die, usually within a week after 
the onset of the disease. He found that 
snowshoe hares are resistant to the disease 
and that they seldom die from it. Jack 
rabbits prove rather susceptible when ex- 
posed, but, among wild jack rabbits in 
Minnesota, tularemia is apparently rare. 

Green & Wade (1929) reported a fatal 
tularemia infection in the bob-white, Col- 
inus virginianus Linnaeus; Green & Shil- 
linger (1932) found the disease in the 
ruffed grouse, Bonasa umbellus togata, and 
the sharp-tailed grouse, Pediocetes phasta- 
nellus. Green (1939) stated that the 
ring-necked pheasant is highly resistant to 
infection, but that muskrats “suffer from 
a highly fatal infection.” He reported that 
all kinds of mice, squirrels, and other 
small rodents in Minnesota are susceptible, 
and suggested that mice may be an im- 
portant reservoir of the disease in the wild. 

Green & Wade (1928) found that 
domestic cats contracted tularemia when 
fed the carcasses of infected guinea pigs. 
Green (1942) stated that dogs appear to 
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be almost entirely immune. Waller 
(1940), however, reported agglutination 
tests positive for tularemia in blood samples 
of a dog which became sick after feeding 
on a diseased rabbit. Downs et al. (1946) 
were successful in infecting a number of 
laboratory dogs by injection of virulent 
tularemia organisms, but reported that 
dogs were less susceptible to the disease 
than most laboratory animals and that they 
were often able to localize the infection. 

Lillie & Francis (1936) reported as 
follows on attempted experimental inocula- 
tion of red foxes: “In 1934 four red foxes 
(Vulpes fulva) were obtained. One 
(748+) was injected subcutaneously with 
infected guinea pig spleen and culture 
(Omo strain), and died 13 days later. 
He refused to eat during the entire period. 
There was a diarrhea during the last 2 
days of life. Two other foxes died 2 
months after the subcutaneous inoculation 
of 7760 and after the first infectious feed- 
ing of 7761. Both of these animals had 
had noisy labored respiration; the first 

for some + weeks, the second for 3 or 4 
days before death. 

“B. tularense was recovered directly 
from the blood of 7484, and inoculation of 
various organs of all three reproduced 
tularaemia in guinea pigs and cultures were 
recovered.” 

Human beings sometimes become in- 
fected with tularemia through being bitten, 
scratched, or clawed by dogs, cats, or other 
flesh-eating animals that have become con- 
taminated with the tissue or blood of in- 
fected wildlife. 

A considerable number of animal species 
in which natural infection has not been 
proved have been reported as probable 
sources of human tularemia. Francis 
(1937) mentioned as suspected carriers 
the coyote, red fox, deer, ground hog, 
tree squirrel, skunk, sage hen, bull snake, 
and hog. Of domestic rabbits, Francis 
stated, “Rabbits raised under domestic con- 
ditions in rabbitries and hutches, although 
highly susceptible, have not been found 
naturally infected, due probably to their 
freedom from ticks.” 

Tick and Insect Vectors 

Tularemia is spread among wild animals 
largely by the bites of ticks and insects. 



Fig. 2—Rabbit tick, Haemaphysalis lep- 
oris-palustris (Packard). Top, male; center, 

female; bottom, female, engorged. The rabbit 

tick is the chief agent in the spread of tulare- 

mia among rabbits and is an important carrier 
of the disease in other kinds of wildlife. 
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Infection in carnivorous mammals and 
birds may, of course, come from eating 
diseased prey. Also, it seems probable 
that certain aquatic mammals, and possibly 
other forms, sometimes contract the disease 
from water that is contaminated with 
Pasteurella tularensis. For example, the 
findings of Jellison et al. (1942) suggest 
that water-borne disease organisms were 
the source of a tularemia outbreak among 
beavers in Montana in 1939 and 1940. 

Studies by Parker et al. (1951) indicate 
that contamination of streams and mud 
with tularemia organisms is widespread in 
the northwestern United States, and that 
fatal infections of muskrats and beavers 
with tularemia probably have occurred 
there in recent years. 

The rabbit tick, Haemaphysalis leporis- 
palustris (Packard), fig. 2, is the chief 
arthropod vector of tularemia in the wild. 
Francis (1937) stated, “The disease... . 
is spread from rabbit to rabbit principally 
by the rabbit tick, Haemaphysalis leporis- 
palustris, but also by other blood-sucking 
arthropods—ticks, lice, and fleas. The 
rabbit tick, the rabbit louse, and the rabbit 
flea do not bite man, and therefore they 
are not a source of human infection.” 

Green (1942) reported that the rabbit 
tick was principally responsible for the 
spread of tularemia among wild animals 
and birds in Minnesota. 
Two other ticks, the American deg 

tick, Dermacentor variabilis (Say), fig. 3, 
and the Rocky Mountain wood tick, D. 
andersoni Stiles, fig. +, are known vectors 
of tularemia. Both are sources of the dis- 
ease in man as well as in various species of 
wildlife. The American dog tick, D. 
variabilis (also called wood tick), is dis- 
tributed in the eastern United States, in the 
Mississippi River valley, and in some of 
the Plains states as well as in western 
California, Canada, and Alaska (Cooley 
1938). Green (1942) reported that the 
most common mode of human tularemia in- 
fection in Minnesota appeared, at the time 
he wrote, to be the bite of a “wood tick” 
(American dog tick) and the second most 
common the cleaning of an infected rabbit. 
He found that the adult dog ticks that 
carry tularemia are those that have be- 
come infected during immature stages 
while feeding on diseased mice or other 
small rodents. 



Fig. 3—American dog tick, Dermacentor 
variabilis (Say). Top, male; center, female; 
bottom, female, engorged. This tick is widely 

distributed in North America; its principal 

range is east of the Rocky Mountains. It is 
a source of tularemia in humans and probably 

in various wild and domestic animals. 

YEATTER & THOMPSON: o>) an st TULAREMIA 

Fig. 4.—Rocky 
Dermacentor andersoni 

bottom, female. 

Mountain wood _ tick, 

Stiles. Top, male; 
This tick is a source of tula- 

remia in humans and probably in domestic 

animals and wildlife. 

parts of the North American continent. 

It is found in western 

Bell (1945) reported that a natural 
barrier, apparently a bactericidal action of 
the ticks’ guts, keeps infection among dog 
ticks at a relatively low level. Green 
(1942) reported a maximum of only | 
infected to about 2,500 uninfected dog 
ticks in numerous tick samples collected 
in Minnesota. He noted that dog ticks 
in Minnesota go into a resting period in 
July and remain dormant until the follow- 
ing spring, and that they cause infection 
principally in May and June, just previous 
to becoming dormant. 

The Rocky Mountain wood tick is dis- 
tributed in southwestern Canada and in 
the western United States from the arid 
zone east of the Rocky Mountains west- 
ward to central Washington, central Ore- 
gon, and eastern California. Both im- 

mature and adult stages have been found 
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on a wide variety of mammals and birds 
(Cooley 1938). The adult stage has 
been reported as a source of human tula- 
remia in several western states. Wood 
ticks are believed to have caused a tula- 
remia outbreak among range sheep in Mon- 
tana (Philip, Jellison, & Wilkins 1935). 

Several kinds of insects are known to 
be carriers of tularemia. Prince & 
McMahon (1946) stated that the disease 
has been transmitted under experimental 
conditions by the bites of several insects, 
including deer flies, Chrysops discalis 
Williston, stable flies, Stomoxys calcitrans 
(Linnaeus), bed bugs, Cimex lectularis 
Linnaeus, and mosquitoes, dedes aegypti 
(Linnaeus). 

Lice and fleas, mentioned as vectors 
by Francis (1937), appear to be poten- 
tially important in the dissemination of 
tularemia in the northern states because 
they remain active in winter when most 
arthropod vectors are dormant. Ecke 
(1948) found that flea populations on 
Illinois cottontails were higher in winter 
than at other seasons. Evidence apparently 
is lacking, however, that either fleas or lice 
frequently transmit tularemia. Prince & 
McMahon (1946) reported that guinea 
pigs used in their transmission experiments 
remained negative for tularemia after 
exposure during 32 days to infected rat 
fleas, Xenopsylla cheopis (Rothschild), 
and California ground squirrel fleas, 
Diamanus montanus (Baker). They con- 
cluded that the two species of fleas tested 
do not play an important role in the spread 
of the disease. Green (1942) stated, 
“Fleas are found on rabbits in southern 
Minnesota during the winter; but, 
although these insects can transmit tula- 
remia, they appear to do so rarely.” 

Hopla (1951) found that tropical rat 
mites, Bdellonyssus bacoti (Hirst), re- 
tained tularemia organisms for consider- 
able periods after feeding on infected mice. 
Normal mice became infected when they 
crushed infected mites orally, but not when 
they were bitten by the mites. 

Tularemia in Man 

Francis (1937) stated that wild rabbits 
and hares are the source of more than 
90 per cent of all human tularemia cases 
in the United States. Humans generally 
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become infected from contact of the bare 
hands with the flesh or blood of infected 
rabbits or from eating infected rabbit flesh 
that is insufficiently cooked. Usually in- 
fection from handling a diseased rabbit 
develops at the site of a scratch or puncture 
in the skin, but occasionally it develops 
in the eye as a result of contact with hands 
or of spattering of washings during clean- 
ing. There is considerable evidence that 
the disease organism also is able to pene- 
trate the unbroken human skin. 

Francis (1937) described a_ typical 
tularemia case as follows: “About 3 days 
after exposure to infection, illness begins 
with headache, chilliness, vomiting, aching 
pains all over the body, and fever. “The 
patient thinks that he has the ‘flu’ and 
goes to bed. ‘The sore on the hand devel- 
ops into an ulcer. The glands at the elbow 
or in the armpit become enlarged, tender, 
and painful, and later may develop into 
an abscess. There is sweating, loss of 
weight, and debility. Illness lasts about 
3 weeks and is followed by a slow con- 
valescence covering a period of 2 or 3 
months. Most patients recover without 
any bad after effects, but about 5 percent 
die, especially if the case is complicated by 
pneumonia.” Although there is no evi- 
dence of a natural immunity in man, 
persons who have recovered from the 
disease are permanently immune. 

In regard to the diagnosis of the disease, 

Francis (1937) wrote: “The history of 
tick-bite, fly-bite, or wild rabbit contact 
especially, or contact with other animals, 
when coupled with fever, an ulcer on the 
skin, and regional lymph-node enlarge- 
ment, should call attention to tularaemia. 
Diagnosis is made conclusive by obtaining 
agglutination of Bacterium tularense 
[Pasteurella tularensis] by the patient’s 
serum or by obtaining a culture of the 
organism from the patient’s ulcer or lymph 
nodes following guinea pig inoculation, or 
by obtaining a positive skin reaction using 
an antigen prepared by Foshay of Cincin- 
nati for intradermal injection.” 

As will be discussed later, treatment of 
tularemia in man has been facilitated in re- 
cent years by the use of antibiotics. 

Distribution in the United States. 
—It will be evident from fig. 5, showing 
the distribution of 23,921 cases of tulare- 
mia reported in the United States during 
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Fig. 5.—Total numbers of reported human tularemia cases in the various states during the 

period 1924-1949. Data from records of the United States Public Health Service. 

787 

the period 1924-1949, that the largest 
number of cases occurred in states lying 
in the central and south central portions 
of the eastern half of the country. Jellison 
& Parker (1945), who emphasize the 
importance of cottontail rabbits as a source 
of tularemia in humans, pointed out that 

Table 1—States that reported a total of 
500 or more cases of tularemia, 1924-1949.* 

NuMBER OF 
STATE Cases 

PHOS ee igeecresl. Heke «ieee ase 3,051 
BNE BeAISAS ope per yh sikte) coors e > as are clas o, 0 1,613 
Ds al eae 12500 
BPISCONED errs eerste ao.8 cia ose ae vs 1,484 
UIRSTRIO Ge ean eee cis SEO ae OE IeeES 1,401 
“UT eT Gla Pee ae eee eee 1,315 
SURES Jee Gene Booenemencoer 1,310 
RRRSTIESSCE a ote Alu ya < crcere e)ncei-des 1,100 
JG Terie a? 28 Be eee ea ee 863 
TEER Sep be Sosa ees 790 
SOT SAT Rs Se apeeeoe ents PEP eens 787 
(ABI | Aon NPS ee eee ener 698 
SCRE ee a aie 637 
1A TSSTSGT (2) 2 a ee ee 607 
' Thgl ee ee a, ee et Orem 597 
OTTERS Ta AS Aer es, , 542 
LGW gu oa EO RCnE ene 500 

*Data from United States Public Health Service records 
except Illinois figure, which is from Illinois Department 
of Public Health and higher than figure from federal 
agency. 

cottontails and closely related forms are 
the only kinds of wild rabbits native to 
much of the region mentioned above. 

The states which, according to the 
records of the United States Public Health 
Service, reported 500 or more cases of 
tularemia in the period 1924-1949 are 
listed in table 1. Illinois, with more than 
3,000 cases, reported the largest number, 
followed by Arkansas with 1,613 and Ohio 
with 1,500 cases. Although Illinois had 
the largest human population among the 
17 states listed, more than one-half of all 
tularemia cases reported in Illinois in 
1936-1949 were from counties in the 
southern third of the state, which had only 
about 12 per cent of the state’s population. 

Preliminary studies indicated that the 
human tularemia rate in Illinois and 
nearby states tended to fluctuate, but it 
was evident that the particular years in 
which increases, or decreases, occurred 
often were not the same in all parts of a 
geographic region. For example, in one 
year, 1938, there was a decline of about 50 
per cent in the tularemia rate in the 
northern Great Lakes states, but at the 
same time there was a severalfold increase 
in Illinois and the regions adjoining it 
on the east and west. Later, in 1941, 
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Fig. 6.—Four general regions of the United States which exhibit distinctive trends and 
seasonal distribution of human tularemia. 

when tularemia declined in Illinois, Indi- States may be divided conveniently into 
ana, and Iowa, there was a moderate in- four major regions, namely, Northern, 
crease in the states to the north. Central, Southern, and Western, fig. 6. 

With respect to human tularemia rates Trends in the annual tularemia rates dur- 
and seasonal distribution, the United ing the period 1935-1949 in these four 
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Fig. 7—Trends in human tularemia rates during the period 1935-1949 in the four regions 
of the United States shown in fig 6. Data on which this graph is based are from records of the 
United States Public Health Service. 
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Fig. 8.—Distribution of reported human tularemia cases by quarters of the year during 
the period 1939-1949 in the four regions of the United States shown in fig. 6. Data on whick 

this graph is based are from records of the United States Public Health Service. 

regions are shown in fig. 7. The seasonal 
distribution of tularemia in these regions 
is shown in table 2 and fig. 8. 

In the Northern and Central regions 
the majority of cases occur during late 
autumn and early winter. Rabbits, which 
are hunted at that time, cause most of the 
cases. As indicated by table 3, furbearers, 
squirrels, and upland game birds contribute 
a few cases. During other seasons, these 
regions show moderate numbers of cases 
that, presumably, result from bites of ticks 
or insects, from chance infections by a 
variety of mammals or birds, both wild 
and domestic, or from a small amount of 
year-round hunting. 

In the Southern Region, the human 
tularemia rate is fairly uniform through- 
out the year, indicating several sources of 
infection, the most important of which are 
rabbits, ticks, and insect vectors. Francis 
(1937) recorded 65 cases of tularemia in 
the southern states, chiefly from March 

through July, due to contact with dog 
ticks, Dermacentor variabilis. Pullen & 
Stuart (1945) reported that 176 (92.1 
per cent) of 191 tularemia cases for which 
the apparent source was recorded in Loui- 
siana during a 1644-year period gave a 
history of contact with rabbits. In this 

region, year-round hunting probably plays 
an important part in transmission of tula: 
remia to human beings. 

The human tularemia rate in the Wes: 
ern Region is highest in summer. Because 
the principal insect and tick vectors in this 
region are most active from late spring to 
late summer, it appears that arthropods 
may play a relatively greater part in trans- 
mitting tularemia to humans there than 
in the Northern and Central regions. 
Wood ticks, Dermacentor andersoni, were 
reported by Francis (1937) to have caused 
more than 50 cases in Montana and sur- 
rounding states. According to the United 
States Public Health Service (Anonymous 
1940), sheep handlers have occasionally be- 
come infected from contact with wood 
ticks or tick feces in the wool.  Jellison 
(1950) listed, for the western states, 158 
cases of tularemia probably caused by deer 
fly bites, and showed that the distribution 
of these cases corresponded roughly with 
the distribution of the deer fly species, 
Chrysops discalis Williston. Jellison et al 
(1950) reported contamination with Pas 

teurella tularensis organisms of certain 
natural waters in Montana and also a 
few cases of human tularemia caused by a 
contaminated domestic water supply. 
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Jack rabbits, Lepus spp., are the reported 
source of a number of cases in the Western 
Region. These rabbits also are important 
hosts of ticks and probably of biting flies 
that carry the disease (Jellison & Parker 
1945). Jellison (letter of April 24, 1951, 
from Hamilton, Montana) states, ‘‘Cot- 
tontails have not been as important in this 
area as other sources of infection.” 

Distribution in Ilinois—Records of 
the Illinois Department of Public Health 
indicate that cottontail rabbits are re- 
sponsible for the great bulk of human 
tularemia in Illinois. According to Sharp 
(1939) all but 2 of +59 reported cases in 
the state in 1938, during a severe outbreak 
of the disease, were traceable to contact 
with cottontail rabbits. McDaniels (1943) 
stated that cottontails cause more than 
95 per cent of the human tularemia cases 
in Illinois. Other mammals, birds, ticks, 
and blood-sucking insects probably serve 
as the source of infection for most of the 
other cases, as numerous infections have 
been traced to them elsewhere in the 
United States. 
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Recent studies by Jackson (1946) in 
Indiana and Morgan (1949) in Wiscon- 
sin, table 3, show somewhat higher per- 
centages of cases caused by vectors other 
than rabbits reported for these states than 
for Illinois. As has already been shown, 
the proportion of tularemia cases caused 
by the several kinds of known vectors 
varies with different sections of the 
country. 

The mortality rates from human tula- 
remia cases reported in Illinois during the 
period 1926-1951 averaged 5.7 per cent, 
table 4. Considerable variation in the 
mortality rates was apparent from year to 
year. It is of interest in this regard that 
Philip & Davis (1935), Green (1943), 
and others isolated several strains of tula- 
remia from naturally infected animals. 
These strains differed widely in virulence. 
Green’s work indicated that the virulence 
of the disease depended largely on the kind 
of animal from which it came. For 
example, he found that the virulence of 
tularemia from infected grouse was con- 
siderably lower, when measured by the 

Table 3.—Reported sources of human tularemia in Wisconsin (379 cases in which the 
cause was reported) and Indiana (123 cases). Data from Morgan (1949) and Jackson (1946). 

WISCONSIN INDIANA 

Reportep Source oF INFECTION 
Number Per Cent Number Per Cent 
of Cases of Total of Cases of Total 

BDU MNRUANT yer RPE et cies Sry ate es foun iya elas 340 89.7 117 95.1 

[Rene] ie. fae ae ee ae 305 80.5 108 87.8 

[i Avis) EA bead a ae gee 10 2.6 2 1.6 

Nr er sires Saat naae 9 2.4 1 0.8 

Ro ceiSe cop ROE eee ee ee raica 8 21 — a= 

Tara es eeercig AegOeae ae eee nee 4 ils 5 4.1 

S] ail? 4-5 cht SP eee Oy Se eae oC roe 2 0.5 _- = 

LE Gye a lege Re Set Pee tere 2 0.5 = a 

(ORGS Cis, oe Re Oe eee — a 1 0.8 

PIPVANDAGAME BIRD) 6 occ. ccs.s cc = 11 2.9 1 0.8 

Partridge, pheasant, or prairie chicken 11 2.9 — —- 

I OGéRE re ee a ee ee — — 1 0.8 

PURER OP ODS oo ssf cists. cs eis\ais, 3 ste’ 'a[eraven ove 27 fal! 5 4.1 

TOG ee 6 on ABA GCE CRS CIC Eee 24 6.3 4 33 

Dra AOR Scone EEO one rn On Sonne 3 0.8 — — 

SN 2S2ir Nie 6 dente Gr Bees aan — _ 1 0.8 

PATS RE ets se aiaicrei ct sitrelaicipiewiells sie. <5 eis 1 0.3 _ — 

TATTLE On COREE Oe EE Tene 379 100.0 123 100.0 
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Table 4.—Data on human tularemia re- 
ported by the Illinois Department of Public 
Health 1926-1951. 

Per Centr 
YEAR Cases Dearus | Morrariry 

1926. . 1 — = 
NOD ]e 14 — = 
LOQRF Sod 10 — = 
1929 FN we 36 il 2.8 
LOS Oe cu 139 2 1.4 
LOSI ass 126 4 Sa 
OS OF eee 134 4 3.0 
LOSSMee ee 172 9 BD) 
1934. 200... 134 11 822 
MOS ter 69 4 5.8 
LOSGiaee are 91 6 6.6 
ICR We eed 109 5 4.6 
1938... 459 32 7.0 
UCR YB) 5-5 ene 485 42 8.7 
GSO ruse 272 23 8.5 
Me. Neate 106 6 Sia, 
1942... 67 1 i5) 
NO 4S ner 55 1 1.8 
1944...... 91 10 11.0 
OSS eet 131 6 4.6 
1946...... 97 9 9.3 
1947 cee 123 1 0.8 
19 4B ae 57 2 3.5 
1949. ..... 73 0 0.0 
IOS One ae 80 2 DSS 
TOS Ae. 74 0 0.0 

Total....| 3,205 181 = 
Average. — — Byo// 

survival time of inoculated guinea pigs, 
than that from rabbits. After serial pas- 
sage of these strains through guinea pigs, 
however, the virulence of the two strains 
became identical. 

According to a publication of the Illinois 
Department of Public Health (Anony- 
mous 1939) tularemia in man “may be 
mild in character although greatly reducing 
physical efficiency. For that reason a 
great many cases undoubtedly escape noti- 
fication. . . . [The disease is] probably 
considerably more prevalent in Illinois 
than case reports indicate.” 

Hicks (1942) has suggested that some 
rabbit hunters, as a result of mild infec- 
tions, may acquire a degree of immunity 
to tularemia. He wrote: “If there is 
such a thing as partial or complete immu- 
nity, it may be due to a former infection so 
mild as to have gone unrecognized, or, 
more likely, to resistance acquired by fre- 
quent but slight inoculations obtained 
through being bitten by ticks or other 
vectors.” 
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The first known case of human tulare- 
mia in Illinois was reported in 1926. By 
1930 the annual total of reported cases 
exceeded 100. A summary of the data 
on tularemia in Illinois during the period 
1926-1951 is shown in table 4. The 
small number of cases reported early in 
this period probably reflects lack of ex- 
perience on the part of many physicians in 
identifying the disease. 

The distribution of human tularemia in 
Illinois in each year of the 14-year period 
1936-1949 (the years of most intensive 
study of rabbit populations in relation to 
incidence of human tularemia) is presented 
in figs. 9-22. Because the number of 
cases in most counties was too small to be 
treated statistically, and because hunters 
commonly go into neighboring counties to 
hunt, the data have been “smoothed” in 
order to determine general trends in prev- 
alence of the disease over the state. This 
“smoothing” of the data was done for each 
county by averaging the number of cases 
and the populations with comparable data 
for all adjoining counties. 
When the tularemia rate was calculated 

on the basis of numbers of hunting licenses 
sold in the various counties, rather than the 
total population, the trends were essen- 
tially the same and need not be shown here. 

An inspection of the 14 maps in figs. 9- 
22 shows that tularemia rates among hu- 
mans in the south and central parts of the 
state are much higher than in the northern 
part. In each of these years there were 
blocks of counties in the south central re- 
gion where the rates were 10 to 20 times as 
great as in the northeast part of the state. 
Areas of highest rates follow about the 
same pattern from year to year and are 
located in two general regions: (a) a 
region consisting of 15 to 25 counties in 
the southeast part of the state and (b) a 
region consisting of a smaller block of 
counties along the lower course of the 
Illinois River and up the west side of the 
state along the Mississippi River. 

These regions correspond rather closely 
with the sections of the state listed by Case 
& Myers (1934) as having the highest 
percentages of idle land, that is, land not 
under cultivation. The first-named region 
consists for the most part of what is known 
as the gray soil prairie, where soils are 
light colored and fertility is relatively low. 
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Figs. 21-22.—Distribution of human tularemia cases per 100,000 population in Illinois for 
the years 1948-1949, 

Here, there are scattered wood lots, over- 
grown stream banks, hedges, and, during 
periods of low agricultural prices, many 
fields that are allowed to lie fallow for one 
or more years at a time. The second region 
is dissected by a number of small streams 
draining into the Illinois and Mississippi 
rivers. Asa result, it has a high percentage 
of forested and uncultivated land. 

The tularemia rates in the above-named 
regions are among the highest in the 
United States. The prevalence of tulare- 
mia in these regions probably is indirectly 
related to the comparatively high rabbit 
populations found there. Green, Evans, 
& Larson’s (1943) study of rabbit tick 
populations on snowshoe hares in Minne- 
sota showed that when hares were abun- 
dant the average number of ticks per hare 
was high, but when hares were uncommon 
the average number was low. Possibly 
both the relatively high rabbit populations 
and dense ground cover in extensive areas 
of southern Illinois favor the survival of 
rabbit ticks, thus contributing to the 
spread of tularemia. 

Weather and Tularemia 

The interrelationships of ticks and tula- 
remia to the cottontail and snowshoe hare 
in Minnesota were studied in detail for 
a number of years by the late Dr. Robert 
G. Green and his associates. They found 
that rabbit ticks were the principal means 
by which tularemia was spread from rabbit 
to rabbit in Minnesota and that these 
ticks left the rabbits by mid-autumn to go 
into hibernation. Green, Evans, & Larson 
(1943) reported that most hares and 
rabbits were found free of ticks after 
November 1, although occasional individ- 
uals might carry ticks in December, Jan- 
uary, and even in February. 

Green (1935, 1939) reported that after 
cold weather has caused the ticks to leave 
the rabbits, and after an additional week 
during which infected cottontails die, 
hunting is comparatively safe. He recom- 
mended that hunting in Minnesota be de- 
layed until middle or late October. 

Earlier in this paper it was pointed out 
that in 1938 there was a marked decline 
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in human tularemia in the northern Great 
Lakes states and a great increase in IIlinois 
and states adjoining it on the east and west. 
In Illinois there was a considerable increase 
in the number of rabbits between the 
autumn of 1937 and the autumn of 1938, 
but it did not seem great enough to account 
for the eightfold increase in the number 
of tularemia cases reported in the 1938 
hunting season. Inasmuch as there had 
been no shifts in the date of opening of 
the rabbit season in any of the North 
Central states, it occurred to us that these 
changes in tularemia rates might be due 
to differences in temperatures about the 
time of the opening of the season, as well 
as to changes in rabbit abundance. 

Although the percentage of infected rab- 
bits apparently declines sharply throughout 
the state soon after November 11 (the 
opening date of the rabbit-hunting seasons 
in recent years) the peak month for cases 
reported to the Illinois Department of 
Public Health is December, table 5. It 
should be explained here that tularemia 
cases are usually listed for the month in 
which they are reported and not the month 
of infection. Francis (1937) cites 45 
Illinois tularemia cases for which the exact 
month of onset is accurately recorded, as 
follows: October, 1 case; November, 23 
cases; December, 18 cases; and January, 
1 case. We suppose that the apparent dis- 
crepancy arises from (a) delays between 
killing and eating rabbits (cold storage or 
freezing does not prevent infection), (b) 
incubation period for the infection, (c) 

Table 5.—Distribution of Illinois cases of 
human tularemia, by months, 1926-1949. 

Per Cent 
MontH CAsEs | oF TonAn 

Mule ees 57 | 1.9 
NIPUIS Eat: cites cis, =): 50 1.6 
September........ 51 7) 
Wectober:- 3... =. -~| 69 2.3 
November....... .| 318 10.4 
December........ 1,507 49.4 
fiinviarys oc: 1: 603 19.8 
February........ 175 Bar 
JUS re soe eee 76 Des 
PABTN sto as a: os0.« 46 aS 
May.. 53 7 
netics Sek eck es 46 15 

OWA ote ere 3,051 100.0 

YEATTER & THOMPSON: TULAREMIA 

wOOUOIT 

Fig. 23.—The three hunting zones of 
Illinois established by the state Game Code 

and the location of United States weather 
stations whose records were used in this 

paper as representative of each zone. 

delay in consulting a physician, (d) time 
for making the diagnosis, and (e) time for 
making the report after diagnosis. 

To learn whether the prevalence of 
human tularemia in Illinois is associated 
with temperatures preceding the opening 
of the rabbit season, we correlated the 
number of cases reported in the November- 
February period following the opening of 
each hunting season, 1926-1949, with the 
mean or average date of the first 10 freez- 
ing nights. A freezing night was defined 
arbitrarily as 27 degrees F. or colder. 

This method of studying the relation of 

the incidence of human tularemia to 

weather was devised several years ago by 

the writers (Anonymous 1941). It ap- 

pears to result in a more satisfactory 
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correlation than any of several other 
methods that were tried. 

Illinois, with a north-south length of 
almost 400 miles, has striking differences 
in climate, and for that reason the game 
and fish codes recognize three zones of 
about equal area: Northern, Central, and 
Southern. For making comparisons of the 
mean dates of the first 10 freezing nights, 
we chose a representative weather station 
located near the center of each of these 
zones. ‘Lhe Sycamore, Springfield, and 
McLeansboro stations have records cover- 
ing long periods of years and are not in 
deep valleys or near large bodies of water. 
The three zones and the locations of these 
weather stations are shown in fig. 23. 
When the numbers of days, between the 

mean or average dates of these first 10 
freezing nights and the dates of the open- 
ing of the rabbit-hunting seasons are com- 
pared with the numbers of cases of human 
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tularemia for 24 successive years, 1926—_ 
1949, it is evident that there is a general 
correspondence in rises and falls between 
the two sets of data. 

Table 6 shows the mean dates of the 
first 10 freezing nights for each zone in 
each of 24 autumns beginning in 1926, 
when tularemia was first reported in I]li- 
nois, as well as the opening dates of the 
rabbit-hunting season, the number of days 
between these dates in each year (the three 
zones averaged), and the numbers of tula- 
remia cases in the November-February 
periods. “The correspondence between the 
two curves is most striking in recent years, 
when recognition and reporting of the 
disease has been general, fig. 24. 

For each year of the period 1936-1940, 
bracketing Illinois’ greatest tularemia out- 
break, data are available showing the dis- 
tribution of cases by counties. “These data 
make possible a comparison of average tula- 

Table 6.—Dates of rabbit-hunting seasons, average or mean dates of first 10 freezing 
nights in autumn, and number of human tularemia cases reported in IIlinois, 1926-1949. (N, CG, 
and S indicate respectively the Northern, Central, and Southern hunting zones in Illinois 
as shown in fig. 23.) 

Averace Dare or Firsr_ | Days Arrer OPENING 
Huntine 10 Freezinc Nicurs or Season To Mean | TuLaREMIA 

evn SEASON (27° F. or Less) Dare or First 10 CasEs 
FOR Freezinc Nicurs “REPORTED 

Rassits (AVERAGE FOR NoveMBER- 
N. Zone C. Zone S. Zone Turee ZONES) FEBRUARY 

1926... Nov. 10-Jan. 31 | Nov. 11 Nov.17 Nov. 13 3.9 1 
1927 ee Nov. 10-Jan. 31 | Nov. 14 Nov. 25 Nov. 24 11.5 11 
1928... Noy. 10-Jan. 31 | Nov. 17 Dec. 4 Dec. 1 17.5 9 
1929... Nov. 10-Jan. 31 | Nov. 15 Nov. 26 Nov. 23 ney 63 
1930... Oct. 1-Jan. 10 | Oct. 27 Nov. 9 Nov. 16 38.5 149 
LOS Noy. 10-Jan. 31 | Nov. 26 Dec. 23 Dec. 9 2959) 96 
1932 ee Nov. 10-Jan. 31 | Nov. 2 Nov. 16 Nov. 19 Dial, 141 
EB ac Noy. 10-Jan. 31 | Oct. 30 Nov. 14 Nov. 25 3.0 144 
LOSanee Nov. 10-Jan. 31 | Nov. 16 Dec. 9 Nov. 25 16.9 117 

(N) Noy. 10-Jan. 31 
1935...| (C) Nov. 20-Jan. 31>| Nov. 4 Nov. 25 Nov. 22 —1.2 34 

(S) Nov. 25—Jan. 31 
(N) Nov. 10-Jan. 31 

1936...} (C) Nov. 20-Jan. 317} Nov. 3 Nov. 23 Nov. 17 —3.5 103 
(S) Nov. 25-Jan. 31 

NOS ieee Nov. 10-Dec. 31 | Oct. 27 Nov. 22 Nov. 10 —0.4 64 
1938... Nov. 10-—Dec. 31 | Nov. 17 Dec. 1 Noy. 22 13.8 500 
1939". Nov. 10-Jan. 15 | Nov.10 Dec. 12 Nov. 14 12.7 451 
1940... Nov. 10-Jan. 15 | Nov. 9 Nov. 19 Nov. 18 6.2 164 
1941... Nov. 10-Jan. 15 | Nov.18 Dec. 5 Nov. 27 16.9 70 
1942... Nov. 10-Jan. 15 | Oct. 23 Nov. 27 Nov. 14 1.6 40 
1943... Nov. 11—Jan. 31 | Nov. 9 Nov. 24 Nov. 20 LS 24 
1944... Nov. 11-Jan. 31 | Nov. 5 Dec. 6 Dec. 8 15.7 132 
1945... Nov. 11—Jan. 31 | Nov. 9 Novy. 22 Nov. 29 g).) 60 
1946... Nov. 11—Jan. 31 | Nov. 21 Dec. 5 Dec. 3 19.1 121 
1947... Nov. 11-Jan. 31 | Nov. 12 Nov. 25 Nov. 29 11.6 35 
1948... Noy. 11—Jan. 31 | Nov.12 Nov. 18 Dec. 8 de 41 
1949. Novy. 11-Jan. 15 | Nov. 9 Dec. 3 Nov. 29 13.2 58 
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Fig. 2+—The number of cases of human tularemia per year in Illinois and the average date 
| of the first 10 freezing nights in each autumn, 1929-1949. 

remia rates in each of the three zones in Ecke’s (1948) studies of ectoparasites 
each of those 5 years as they are related to on cottontails collected in central Illinois in 
the number of days between the opening — the autumn of 1947 indicate that migration 
date of the rabbit-hunting season and the of rabbit ticks to hibernating places was at 
mean date of the first 10 freezing nights. a peak in late October of that year and that 
This 5-year period includes 1938 and 1939, the great majority of these ticks had left 
when there was an epidemic of tularemia the rabbits to go into hibernation by the 
in Illinois, and 1936, 1937, and 1940, when time of opening of the hunting season in 
the tularemia rate was about average. A early November. Temperatures were 
summary is given in table 7. slightly above average in October and 

Table 7—Days from opening of rabbit-hunting season to average or mean date of first 10 
freezing nights in autumn, number of hunting-zone-years represented, and tularemia rate in 
Tilinois, 1936-1940. Figures on weather and human tularemia rate were obtained by averaging 
data for each zone separately. 

Days From OPENING OF NuMBER OF Tucaremia Rare, 
Rassit-Huntinc Season To MEAN ZoNneE-Y EARS Cases per 100,000, 
Date or First 10 FreezING NIGHTS AVERAGED NoveMBER—FEBRUARY 

30 to 39 days before.......... 1 14.1 
20 to 29 days before..........- 1 14.2 
10 to 19 days before............ cae 2 al 
Dntate Fidavs betores me wens Na she gis 0.20 ers Seen e 7 4.3 
Mito S Mays) ARteb ac, castes ates = eee» 3 3 1.0 

MB MrRsOl SD heirs vat eR tere ie bite <n she, oie sojace slave Gove Cie \asetsahe 1 0.4 
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November of that year. It seems probable 
that even though tick hibernation in central 
Illinois is usually well advanced by No- 
vember 11, the opening date of the rabbit- 
hunting season in recent years, it is not 
complete. It is apparent that this date is 
too early to afford hunters the desired free- 
dom from the danger of infection. Hiber- 
nation of ticks may be delayed by recur- 
rence or persistence of warm weather; 
presumably it occurs somewhat later in 
southern Illinois, where the majority of 
tularemia cases are found, than in the 
central and northern parts of the state. 

Portman (1944) reported finding rabbit 
ticks feeding on cottontails in the southern 
counties of Missouri during the winters of 
1943 and 1944. He believed that southern 
Missouri is the approximate northern limit 
of the rabbit tick’s year-round activity. 
Since the extreme southern counties of 
Illinois are close to and in approximately 
the same latitude as the Missouri areas 
where Portman did his collecting, it is 
possible that a certain amount of year- 
round activity of ticks occurs there also. 

Although a fair number of Illinois 
hunters now delay their rabbit hunting 
until cold weather, apparently a great 
many still begin to take rabbits as soon 
as the season opens, believing that the 
animals will soon be thinned out and made 
wary by other hunters. The initial rush 
greatly emphasizes the importance of the 
date of opening of the season because this 
is the critical period for tularemia. No 
statistics are available in Illinois showing 
how much hunting is concentrated in the 
early days of the season, but we estimate 
that between one-third and one-half of the 
year’s crop is taken in the first week. 

In Ohio, Benjamin (1940) reported the 
daily kill of rabbits in the season of 1939 
on 180,000 acres of state-supervised hunt- 
ing areas scattered through 35 counties. A 
quarter of the season’s total was killed on 
the opening day (November 8), and by 
the end of the fourth day (November 11) 
more than half had been killed. Inciden- 
tally, he found that the average daily kill 
per hunter was about twice as great on the 
opening day as it was 3 or 4 weeks later. 

Burroughs & Dayton (1941) reported 
the daily kill of cottontails on 9,000 acres 
in Saginaw County, Michigan, in 1938 
and 1939. In both seasons combined, 
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more than a third of the annual kill was 
made on the opening day and more than a 
half by the end of the first week. 

All available evidence indicates that an 
early rabbit-hunting season, such as is now 
in effect in Illinois, results in the handling 
by hunters of approximately half of the 
rabbit kill at a time when the possibility 
of contracting the disease is still com- 
paratively great. 

Although it is apparent that temper- 
atures just preceding the opening of the 
rabbit-hunting season play an important 
part in determining the amount of human 
tularemia in Illinois, the influence of 
weather, as has already been suggested, 
is frequently modified by another factor, 
the abundance of rabbits. 

Rabbit Populations and Tularemia 

The tularemia rate for the whole Cen- 
tral Region of the United States, fig. 6, 
increased from 9.8 cases per million in- 
habitants in 1937 to 27.3 cases per million 
in 1938 and 28.1 cases per million in 1939. 
The sharp rise in the tularemia rate during 
the period 1937-1939 occurred simulta- 
neously with a marked increase in the num- 
bers of cottontail rabbits in the Central 
Region, especially in the middle Mississippi 
and the lower Missouri river basins. Sub- 
sequently, following a general decrease of 
rabbits, the tularemia rate declined, and, 
by 1942, only 6.1 cases per million were 
reported in that region. This apparent 
relationship between the prevalence of 
tularemia and the high peak of rabbit 
populations emphasized the need for 
further information on the behavior of 
game populations. 

Studies of animal populations in recent 
years have shown that many kinds of ani- 
mals are subject to more or less regular 
variations in numbers. “The snowshoe or 
varying hare, Lepus americanus Erxleben, 
is often cited as a classic example of an 
animal that undergoes cyclic fluctuations. 
MacLulich (1937) concluded from an 
analysis of population data, including 
records of the Hudson’s Bay Company 
covering more than a century, that the 
cycles of the snowshoe hare in Canada 
have varied in length from 8 to 11 years 
and have averaged 9.6 years. 

Although long-time population records, 

. 
{ 
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such as have been used in studies of the 
snowshoe hare, are lacking for cottontail 
rabbits, records obtained by workers in 
several northern states indicate that cotton- 
tail populations tend to fluctuate rather 
widely. This paper does not attempt to 
arrive at final conclusions as to whether 
Illinois cottontail rabbits have cyclic, and 
thus possibly predictable, fluctuations. 
Nevertheless, it seems advisable to discuss 
briefly the available records of cottontail 
population trends in Illinois and nearby 
regions in recent years, because of the 
apparent relationship of the populations to 
the incidence of human tularemia. 

Fig. 25 shows the annual kill of cotton- 
tails in Wisconsin during the period 1931— 
1949 as computed from hunters’ reports to 
the Wisconsin Conservation Department 
(Anonymous 1949 and personal communi- 
cation from W. E. Scott). Cottontail 
rabbits occur throughout Wisconsin except 
possibly in a narrow zone along the north- 
ern border, but they are generally most 
common in the southeastern counties 
(Morgan 1949). The curve in fig. 25 
probably reflects the trend of the total 
Wisconsin cottontail rabbit population 
during the period 1931-1949. The trend 
of cottontail populations appears to have 
followed rather closely the trends of snow- 
shoe hare and grouse populations in Wis- 
consin during the same period, as shown 
by Grange (1948). 

Although the Illinois cottontail rabbit 
population data are not so nearly complete 
as the data for Wisconsin, records from the 
Natural History Survey and other sources 
have made possible a partial reconstruction 
of the fluctuations of cottontail rabbit pop- 
ulations in the state during 25 recent years. 
These data include, in addition to field 
notes and published records, replies of 
sportsmen to questionnaires, estimates of 
rabbit populations in southern Illinois by 
the United States Forest Service, informa- 
tion received annually by the Natural 
History Survey on rabbit damage to crops 
and orchards, and bag records and field 
notes of qualified hunter-observers. Be- 
cause these data refer to different regions, 
they show something of the local aspects 
of population fluctuations in Illinois. As 
already indicated, local fluctuations are im- 
portant in considering the relation of rabbit 
abundance to human tularemia rates. 
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The most noteworthy feature of the 
behavior of Illinois cottontail rabbit popu- 
lations during the quarter century was the 
sharp increase in numbers during the late 
1930’s, culminating in 1938 and 1939 in 
the highest populations in many decades. 
The increase of rabbits in Illinois was most 
evident in the southern half of the state, 
where the main endemic centers of tula- 
remia are found. As has been mentioned, 
nearly 1,000 cases of human tularemia 
were reported in Illinois during 1938 and 
1939. Unusually high rabbit populations 
during these years were reported also in 
Iowa, Missouri, Kansas, Arkansas, and 
some other central states, where the tula- 
remia rate also showed a sharp rise. Dur- 

Table 8.—Number of rabbits flushed per 
square mile during pre-hunting-season game- 
bird censuses on the Jasper County, Illinois, 
study area, 4 square miles, 1936-1941. 

Numser oF Raspsirs 
YEAR PER SQuarE MILE 

1936. . 4.5 

193 feasts che 3.8 
IDR EPP CeSone 12 
1939.. 14.2 
1940... 8.5 
LOA Ne css ater 3 

Table 9—Number of rabbits flushed per 
square mile during pre-hunting-season censuses 

made by the United States Forest Service on 
sample areas of the Shawnee National Forest, 
in southern Illinois, 1935-1949. 

Numser or Rappits 
SEAR PER Square MILE 

8 Re eroeree 54.5 
1936--.- 50.8 
LOS Tcieate cites: 64.6 

TOSS Pa eh. tee 89.8 
bee na Ree 82.3 
ROBO os cya 87.8 

1941.. 77.4 
1942... -- 
1943.. - 
1944... _ 
1945... 159.6 
1946... 69.4 

1947.. 79.0 
1948... 54.3 
1949* 54.3 

*The United States Forest Service discontinued its 
censuses after 1948. Its wildlife report for the North 
Central states in 1949 stated that rabbit populations on 
the Shawnee National Forest were unchanged from 1948 
to 1949. 



ing 1938 and 1939, counts of rabbits killed 
on highways in southern Illinois were 
approximately six times as high as they 
had been in immediately preceding years. 
Table 8, showing numbers of rabbits 
flushed during game-bird censuses made by 
the Illinois Natural History Survey on a 
4-square-mile study area in Jasper County 
in southeastern Illinois, indicates the trend 
of rabbit populations there during the 
period 1936-1941. 

Table 9 shows estimates of the number 
of rabbits per square mile in the Shawnee 
National Forest in extreme southern 
Illinois during the period 1935-1949; 
the estimates are based on counts made by 
the United States Forest Service on 
sample areas of the different forest types. 
No censusing was done during 1942-1944, 
The Forest Service data indicate that the 
trend of rabbit populations in southern 
Illinois was in many respects similar to 
the trend in central Illinois, fig. 26, but 
some differences are apparent. For 
example, rabbit populations were high in 
both central and southern Illinois about 
1939 and 1945, but, in the central counties, 
the population peak of the mid-1940’s was 
considerably smaller than that of 1939, 
fig. 26. Also, rabbit numbers in central 
Illinois increased in 1948 and 1949, while 
in the Shawnee National Forest they ap- 
parently remained low. 

Population records for the dark soil 
prairie region of east central Illinois cover 
a longer period of years than those for any 
other section of the state. Fig. 26 indi- 
cates the population trend during the 
years 1925-1949. The curve is based on 
highway “kill” records in central and east 
central Illinois for several years, morning 
roadside counts of live rabbits in and near 
Champaign County, 1942-1949, and bag 
records and field notes since 1925 of Joe L. 
Mote of Watseka, Illinois. 

Mr. Mote is a veteran hunter and a 
competent observer of wildlife. His 
rabbit-kill data are particularly valuable 
because they cover a longer period than do 
any other known Illinois records. For 
years when he was unable to hunt, his 
notes give information on the abundance 
of rabbits. Although his records are from 
a single locality in east central Illinois, 
the indicated fluctuations of rabbit popula- 
tions agree quite closely with those shown 
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by the records we have from other parts 
of central Illinois. 

Rabbit populations are usually not ex- 
ceptionally high in the dark soil prairie 
of central Illinois, and fluctuations are less 
pronounced there than in the southern 
counties. Nevertheless, it was observed 
during 15 recent years that general trends 
of rabbit populations in the central counties 
approximated those in the gray soil prairie 
of south central Illinois, where the cotton- 
tail rabbit populations were relatively high 
and where human tularemia was most 
prevalent. 

As fig. 26 indicates, in recent years 
rabbit populations in central Illinois have 
shown major increases at intervals of about 
10 years, with minor fluctuations between. 
It is of interest that in recent years popu- 
lation peaks of the prairie meadow mouse, 
Microtus ochrogaster (Wagner), in cen- 
tral Illinois have occurred there at ap- 
proximately the same times as those of 
cottontail rabbits. Mohr (1947) mentions 
meadow-mouse highs in the winters of 
1939-40, 1942-43, and 1945-46. Accord- 
ing to an annual report by G. C. Oderkirk 
of the United States Fish and Wildlife 
Service, prairie meadow mice were exceed- 
ingly abundant in western and northern 
Illinois in the winter of 1946-47. In 
the autumn of 1949, members of the 
Natural History Survey staff found a 
recurrence of high meadow-mouse popu- 
lations in the dark soil prairie of central 
and north central Illinois. Grange (1949) 
states, “Everything points to the fact, then, 
that Illinois Cottontails are geared to the 
Mouse cycle, and the cycle of Mouse- 
Rabbit predators.” He does not discuss in 
detail the interrelationships of cottontail 
and mouse populations, 

Field records indicate that, in Illinois, 
fluctuations of rabbit populations tend to 
be regional rather than state-wide. Differ- 
ences in population trends frequently have 
been observed to be latitudinal. It may 
be noted by comparing figs. 25 and 26 that 
major population peaks in Wisconsin have 
not occurred during the same years as in 
central Illinois. Differences in the trends 
of cottontail populations probably account 
in large part for the previously mentioned 
differences in the trends of the tularemia 
rates in the Northern and Central regions 
of the United States. 
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_ Fig. 25.—The calculated kill of cottontail rabbits per year in Wisconsin, 1931-1949. The 
basic data for this graph are from the Wisconsin Conservation Department. 
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Fig. 26.—Cottontail rabbit population trends in central Illinois, 1925-1949, as indicated by 

bag records, highway “kill” counts, and roadside counts. Highway “kill” records for the 

years 1930-1932 are from Flint (1934) and for 1937 from Starrett (1938). The high rabbit 

populations of 1938 and 1939 were accompanied by a severe outbreak of human tularemia, 

fig. 24. Comparison of fig. 25 with fig. 26 indicates that major population peaks of rabbits did 

not occur in the same years in Wisconsin and central Illinois. 
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During periods of abnormally high 
rabbit populations, warm weather pre- 

ceding the opening of the hunting season 
greatly increased the tularemia hazard in 
Illinois. In years when rabbit populations 
were unusually low, the tularemia rate 
remained low even during warm autumns, 
for example 1941, 1947, and 1948, fig. 24. 
When rabbit populations were average, 
the tularemia rate followed quite closely 
the curve of the mean date of the first 10 
freezing autumn nights. Moderately high 
rabbit populations, such as occurred in 
the middle and late 1940’s and probably 
in the early 1930's, brought increases in 
the number of human tularemia cases, but 
with these increases the disease did not 
reach epidemic proportions even during 
warm autumns. 

Although there is evidence of more or 
less regular fluctuations in numbers of 
Illinois cottontails, our data do not indicate 
that many of these fluctuations are violent. 
The great population increase in 1938 and 
1939 and the accompanying severe out- 
break of human tularemia must be re- 
garded as exceptional. Nevertheless, 
hunters should bear in mind that a sus- 
tained increase resulting in exceptionally 
high rabbit populations in their hunting 
areas may in turn favor a severe outbreak 
of tularemia among the rabbits. 

At times, tularemia may be a factor 
that contributes to the decline of rabbit 
numbers following population — peaks. 
Local tularemia outbreaks that were the 
apparent cause of reduction of cottontail 
populations from high to low levels have 
been reported by Waller (1940) and Hen- 
drickson (1943) in Iowa, Hicks (1942) 
in Ohio, and others. It seems safe to 
assume, however, that tularemia is but 
one of numerous factors that contribute to 
population control among cottontails. 

Tularemia and the Rabbit Hunter 

Green (1942) has pointed out that 
tularemia is in large part a hunter’s prob- 
lem. This observation seems applicable 
to Illinois especially. At present, between 
400,000 and 500,000 licensed sportsmen 
hunt annually in Illinois. In addition, 
many thousands of boys and men hunt on 
their home farms without being required 
to purchase hunting licenses. The great 
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majority of these people confine their 
hunting entirely to upland game. Al- 
though many of the Illinois hunters now 
refuse to bag cottontails for fear of con- 
tracting tularemia, most of them depend 
largely on rabbit hunting for their sport. 

The importance of the cottontail rabbit 
as a game species in Illinois will be evident 
when it is considered that rabbits can be 
found on virtually every square mile of 
farm land in the state and in most cities 
and towns, and that they are usually 
present in huntable numbers through the 
open season, even in intensively cultivated 
districts. All other resident game species 
tend to be local in distribution. Because 
cottontails can be found close to home by 
most I]linois hunters, which makes hunting 
them a relatively inexpensive recreation, 
and because they have desirable sporting 
and table qualities, these rabbits in recent 
years have averaged more than one-half 
of the number of game animals taken an- 
nually by the hunters of the state. 

Cottontail rabbits have usually increased 
in numbers readily under wildlife habitat 
improvement programs that have been con- 
ducted in Illinois. This tendency was 
illustrated on the Urbana Township Wild- 
life Area by the marked rise of rabbit 
populations, noted by the senior author, 
that accompanied the growth of hedges 
and blocks of shrubs and trees during the 
years following planting on the area about 
10 years ago. In favorable habitats, rab- 
bits usually can be hunted heavily year 
after year without permanent reduction of 
their population levels (Pirnie 1949). In 
fact, heavy hunting may be a desirable 
game management measure to reduce 
temporarily the population levels of rabbits 
and thereby lessen the danger of epizootics. 

It seems highly desirable for hunters 
in Illinois and other states where rabbits 
are important as game to have reliable in- 
formation on how best to avoid contracting 
tularemia while hunting. The medical 
profession has recently made marked prog- 
ress in successfully combating the disease 
in man. Wildlife research workers and 
game administrators in many states un- 
doubtedly can contribute materially to the 
solution of the tularemia problem by deter- 
mining hunting practices and hunting 
seasons likely to afford the greatest pro- 
tection to hunters. 
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Green (1942) observed that tularemia 
in rabbits and hares in Minnesota was 
chiefly a spring and fall disease. He found 
infection to be relatively uncommon in 
these animals during the summer months 
and very rare during the winter. On the 
basis of the observed decline of tularemia 
in winter, he had previously (1935, 1939) 
urged delay of rabbit hunting until after 
the onset of cold weather. 

In describing tularemia in rabbits, Green 
(1942) stated, “Tularemia is a bacterial 
disease; that is, it is caused by a microbe 
which can be seen under an ordinary micro- 
scope. The germ can be grown in the 
laboratory and is easily recognized by a 
trained bacteriologist. When this germ 
infects an animal, particularly a rabbit, 
it grows in the blood stream and in all the 
internal organs of the animal and produces 
the disease which we call tularemia. 
“When an infected rabbit is encountered 

in the woods, its reactions are usually slow 
and the animal appears somewhat tame. 
Regardless of tularemia, it is always best 
to take only rabbits or other wild animals 
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that show vigor and can be taken only with 
difficulty. 

“The typical infection as found in a 
rabbit can be recognized by a peppering 
of tiny white spots on the liver and spleen. 
The white spots are abscesses caused by 
growth of the germ in those organs. “The 
infection is of relatively short duration in 
rabbits and hares, usually lasting about 
seven days. Cottontail rabbits are very 
susceptible and always die; snowshoe hares 
are comparatively 
recover. 

resistant and usually 

“On cleaning a rabbit, if the reddish- 
brown liver or spleen is seen to be peppered 
with fine white spots, the carcass should be 
burned, one’s hands should be repeatedly 
washed with soap and water and finally, 
if possible, with a disinfectant. Any cuts 
on the hands should be treated with 
iodine.” 

Inasmuch as other conditions than tula- 
remia may cause spotting of the liver or 
other internal organs, figs. 27 and 28, this 
symptom is not conclusive evidence of the 

Fig. 27.—Lesions of tularemia on liver and spleen of a domestic rabbit, following experi- 

mental infection. The small white spots become visible on the liver and spleen about the third 

day of illness. Photo by Nick Kramis, photographer, Rocky Mountain Laboratory, United States 

Public Health Service. 
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disease in rabbits. Fig. 27 illustrates the 
characteristic appearance of the liver and 
spleen of a rabbit infected with tularemia. 
Tapeworm cysts are found rather fre- 
quently in the muscles or attached to in- 
ternal organs of Illinois cottontail rabbits. 
These cysts are not related to tularemia 
and are harmless unless eaten raw, but 
it is better to discard an affected rabbit 
rather than to try to cut out the cysts. 

It should be borne in mind that rabbits 
and other game may not exhibit visible 
symptoms of tularemia in early stages of 
the disease. Francis (1937) stated of 

infected rabbits that “innumerable small 
round spots [on the liver] become plainly 
visible on the third or fourth day of illness, 
but these spots are too small to be seen on 
the first and second days of illness. There- 
fore, if a rabbit is shot on the first or second 
day of illness the liver, though diseased, 
will appear healthy.’’ Because it is possible 
for infection to be present in apparently 
healthy animals, thorough cooking of all 
game is always a wise precaution. Tula- 
remia contracted by humans as a result of 
eating infected game that is insufficiently 
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cooked appears to be especially severe and 
is associated with a high death rate. Cook- 
ing of rabbits and other game until the 
bone marrow and the meat surrounding 
the bones are well done eliminates any 
danger of tularemia infection. 
A number of organizations have advised 

hunters to wear rubber gloves when han- 
dling cottontails. Yeatter & Thompson 
(1943) have pointed out that this pre- 
caution, although probably offering a de- 
gree of protection, is not entirely practical 
and may give a false sense of security to 
hunters during tularemia epidemics. The 
hunter usually is bare handed when han- 
dling the gun, and during a day of hunting 
receives scratches from briers or barbed 
wire, or becomes chafed on the hands or 
wrists. In addition, as has been mentioned, 
considerable evidence indicates that in- 
fection can take place through the un- 
broken skin. 

Although some hunters in recent years 
have put on cotton or leather gloves before 
picking up rabbits, they are probably in 
the minority. Every shot rabbit is smeared 
with blood, and, whether the animal is 

Fig. 28.—Lesions of tularemia on lungs of a domestic rabbit, following experimental in- 
fection. 

Public Health Service. 

Photo by Nick Kramis, photographer, Rocky Mountain Laboratory, United States 
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carried in the hand or placed in a hunting 
coat, it may come in contact with the skin. 
Rubber gloves are not commonly used by 
hunters in the field, and, even though an 
attempt is made to use them while cleaning 
rabbits, there are several points of danger. 
The gloves may not be of sufficiently good 
quality, but, more important, the average 
hunter probably does not possess the train- 
ing and skill required to use the gloves 
without puncturing them or to remove and 
sterilize them without contaminating the 
hands or face. Many laboratory techni- 
cians and medical workers have contracted 
tularemia even when all available facilities 
and known protective measures have been 
employed. Therefore, it is unlikely that 
rubber gloves alone offer the untrained 
layman much protection. 

Although it would obviously be unwise 
to minimize tularemia as a hunting hazard, 
it should be pointed out that publicity given 
the disease by newspapers and radio has 
tended to instill in the public an exag- 
gerated fear of becoming infected by han- 
dling wild rabbits during nonepidemic 
years or during late fall or winter months. 
The writers (Yeatter & Thompson 1943) 
have stated in this regard, “Tularemia is 
a serious disease and it is not our intention 
to underrate it, but it has been mostly a 
mental hazard since the peak years. “The 
danger from car accidents and gun acci- 
dents, which is considerably greater, does 
not keep people from hunting. For ex- 
ample, in 1942, Illinois had 67 cases and 
one death from tularemia. In the same 
year Wisconsin, with almost the same 
number of licensed hunters had 109 gun 
accidents and 36 deaths. Comparable 
figures are not available for Illinois, but 
they are probably about the same as those 
for Wisconsin because 80 of the accidents 
and 24 of the deaths came during the small 
game season.” 

Hicks (1942), in recommending that 
the rabbit-hunting season in Ohio be de- 
layed until December, pointed out that 
the delay in opening of the season would 
minimize the frequency of human tulare- 
mia and eliminate much of the psychologi- 
cal hazard which then detracted greatly 
from the pleasures of hunting in Ohio. 

Hunters are not likely to follow elab- 
orate precautions for handling rabbits skill- 
fully enough to protect themselves from 
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infection with tularemia. The writers be- 
lieve that Illinois hunters can most effec- 
tively reduce the tularemia hazard to a 
minimum by delaying rabbit hunt:ng until 
after the onset of sharp, freezing weather. 
This delay is urged especially for hunters 
in the Central and Southern zones of the 
state, where rabbit ticks presumably are 
active later in the fall than in the Northern 
Zone. It should be remembered that 
periods of exceptionally high rabbit popu- 
lations, such as occurred in Illinois in 1938 
and 1939, increase the danger of infection 
and call for special measures on the part 
of hunters. 

Within the past decade, methods of 
treating tularemia in humans have been 
improved greatly, principally through the 
use of antibiotics. “The United States Fish 
and Wildlife Service Wildlife Leaflet 271 
(Anonymous 1948) stated in regard to 
the use of streptomycin in treating tulare- 
mia, ‘““Many remarkable recoveries with 
few failures have been recorded 
following the use of this agent.” Recently 
aureomycin and chloromycin have largely 
supplanted streptomycin in the treatment 
of tularemia. Probably the ‘ow death rate 
in Illinois in recent years, table +, reflects 

the increasing use of antibiotics in treat- 
ment of the disease. 

Recommendations 

Detailed analysis of weather and tula- 
remia records indicates that delaying the 
opening of the rabbit season until Decem- 
ber is the most practical method for re- 
ducing tularemia in Illinois. Recommen- 
dation is therefore made that the opening 
date be changed to December | or, pref- 
erably, December 8, at least in the Cen- 

tral and Southern zones of the state. The 
opening date in the Northern Zone might, 
without serious hazard in most years, con- 
tinue to be November 11. ‘The gains to 

be expected from standpoints of public 
health and enjoyment of hunting seem to 
far outweigh any disadvantages that 
might arise from this proposed change in 
the game code. To compensate for the 
delay of the opening date, the rabbit season 
could be extended to January 30. 

Because of its adaptability to farm 
habitats throughout Illinois, the cotton- 
tail rabbit is undoubtedly our most impor- 
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Fig. 29.—Illinois Natural History Survey entomologist examining wild cottontail rabbit 
for external parasites. 

tant game animal. ‘There are, however, 
a number of questions that need to be 
answered before the best use of this game 
animal can be made. Studies of population 
fluctuations should be continued, and rec- 
ords of long-time censuses on areas that are 
representative of the different sections of 
the state should be analyzed to give better 
methods for predicting population trends 
and possible disease outbreaks. 

Studies should be made to supplement 
the investigations begun by Ecke (1948) 
for the Natural History Survey—studies 
involving the degree of infestation of rab- 
bits by ticks and other tularemia vectors, 
fig. 29, the per cent of diseased animals, 
numbers of embryos per female, numbers 
of broods of young per female, weights, 

food, and other phases of the life cycle. 
The relation of tularemia and its vectors 
to rabbits, and to other wild and domestic 
animals, should be further examined. 

It seems evident from tularemia studies 
already completed that much progress in 
controlling the disease can be made by 
enacting legislation for confining the 
hunting season to the colder months of 
the year, by educating hunters to take 
adequate safeguards, and by warning the 
public of any significant increases in the 
tularemia hazard. In event that exceptional 
conditions arise, such as those in 1938 and 
1939, it is suggested that the Illinois De- 
partment of Public Health, the Illinois 
Department of Conservation, and the Ilh- 
nois Natural History Survey, working 
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jointly, bring such an emergency to the 
attention of the governor of the state so 
that he may by proclamation defer the 
opening of the rabbit-hunting season until 
after the principal danger has passed. 

Summary 

1. An analysis of the human tularemia 
records of the United States Department 
of Public Health indicates that, on the 
basis of tularemia rates and seasonal in- 
cidence of the disease, the United States 
falls into four general regions, namely, 
Northern, Central, Southern, and West- 
ern. 

2. In a 24-year period beginning in 
1926, Illinois had about twice as many 
reported human tularemia cases as any 
other state. The great majority of these 
reported cases was among residents of the 
southern half of the state. 

3. The high incidence of tularemia 
among hunters, their families, and others 
in southern Illinois appears to be related 
to the greater abundance of rabbits in that 
region. 
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+. The human tularemia rate in any 
year in Illinois seems to be determined both 
by temperatures about the time of the 
opening of the rabbit season and by the 
abundance of rabbits. Very high rabbit 
populations increase the tularemia hazard. 

5. When rabbit populations were aver- 
age, the human tularemia rates followed 
the curve of the mean or average date of 
the first 10 freezing autumn nights. When 
rabbit populations were low, the tularemia 
rates remained low, even during warm 
autumns. ‘The most serious outbreak of 
human tularemia known in the past half 
century was in 1938 and 1939 when rabbit 
populations were exceedingly high and the 
autumns warm until well past the opening 
date of the season. 

6. Delay in the opening of the rabbit- 
hunting season until December 1, partic- 
ularly in the Central and Southern zones 
of Illinois, is recommended as the most 
practical management method for reducing 
the amount of human tularemia. The 
Northern Zone may, without serious haz- 
ard in most years, continue to open on 
November 11. 
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